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1
2,4-DIAMINO-1,3,5-TRIAZINE DERIVATIVES

This application is a U.S. national stage of International
Application No. PCT/JP2003/016131 filed Dec. 16, 2003.

TECHNICAL FIELD

The present invention relates to a novel antibacterial agent
and a novel 2,4-diamino-1,3,5-triazine derivative.

BACKGROUND ART

Many infectious diseases have been overcome by develop-
ment of various bactericides/disinfectants, antibiotics, and
synthetic antibacterial agents, and the average life span of
human beings has been considerably extended. On the other
hand, however, many bacteria resistant to these drugs appear
and, at the same time, in elderly people, so-called opportu-
nistic infection with bacteria which are usually weak in their
infectious power has been increased due to a cause such as
reduction in immunity, and increase in hospital infection and
population infection in other facilities has become a great
social problem. Especially in recent years, infectious diseases
which cannot be treated by conventional drugs, including
those caused by methicillin-resistant Staphylococcus aureus
(MRSA) and vancomycin-resistant enterococci (VRE) or,
nowadays those caused by vancomycin-resistant MRSA,
multiple drug-resistant Pseudomonas aeruginosa, prneumo-
coccus and Serratia bacteria, have increased rapidly, and
development of effective methods of preventing or treating
such diseases is now keenly desired.

Since the discovery of 4,6-diamino-1-(p-chlorophenyl)-1,
2-dihydro-2,2-dimethyl-s-triazine (Cycloguanil) which is an
active metabolite of an anti-malaria agent Proguanil fifty
several years ago (Journal of Pharmacology 1947, Vol. 2, p.
161-168; British H. C. Carrington et al., Nature 1951, Vol.
168, p. 1080), various patent applications or study reports
have been made.

For example, E. J. Modest et al., Journal of the American
Chemical Society 1952, Vol. 74, p. 855-856 describes anti-
vitamin activity and anti-malaria activity of 4,6-diamino-2,2-
dimethyl-s-triazine derivatives. E. J. Modest et al., Journal of
Organic Chemistry 1956, Vol. 21, p. 1-13, p. 14-20 describes
4,6-diamino-1,2-dihydro-2,2-dimethyl-1-phenyl-s-triazines
regarding anti-vitamin, anti-malaria, anti-cancer and anti-
coccidium activities. U.S. Pat. No. 5,565,451 describes the
use of 1-(3-phenylpropyl)-2,4-diamino-6,6-dimethyl-1,6-di-
hydro-1,3,5-triazines as an insecticide. EP No. 0504290
describes that 4,6-diamino-1,2-dihydro-1-phenyl-s-triazines
have an action of inhibiting growth of Preumocystic carinii.
WO 01/53276 describes the use of 1-p-chlorophenyl-4,6-di-
amino-1,2-dihydro-1,3,5-triazine and the like as an anthelm-
intic (anti-malaria agent etc.). However, the aforementioned
known references do not refer to antibacterial activity at all.

U.S. Pat. No. 3,682,912 describes 4,6-diamino-1,2-dihy-
dro-1,3,5-triazine derivatives as a compound having antibac-
terial activity in addition to anti-malaria activity, and U.S. Pat.
No. 3,723,429 describes 4,6-diamino-1,2-dihydro-1,3,5-tri-
azine derivatives as an anti-malaria/antibacterial active com-
pound. However, since compounds described in these known
references have all a substituent at position 1 of the 1,2-
dihydro-1,3,5-triazine ring using —O— as an intervening
group, they are different compounds from those of the present
invention, and no data of antibacterial activity are described
therein.
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2
U.S. Pat. No. 3,287,365 describes a compound represented
by the following formula (4) having herbicidal activity in
Working Example 5, but antibacterial activity thereof is not
described at all.

HZNY NT NH,
N N
\[/\/\/\/\/CH3

U.S. Pat. No. 3,287,366 describes a compound represented
by the following formula (5) having herbicidal activity in
Working Example 3, but nothing is known about antibacterial
activity thereof.

)

®)

i
H:C N N _NH,
Y \l(
HN_ _N
IC CH;

Andre Rosowsky et al., Antimicrobial Agents and Chemo-
therapy 1995, Vol. 39, p. 79-86 describes a compound repre-
sented by the following formula (6) as a dehydrofolate reduc-
tase inhibitor (anthelmintic (anti-malaria)). However, the
aforementioned known reference does not describe antibac-
terial activity of the same compound at all.

6

CH;
H,N N NH,
hhd
N N
H,C
cl

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a novel
antibacterial agent containing, as an active ingredient, a 2,4-
diamino-1,3,5-triazine derivative or a pharmacologically
acceptable salt thereof. Another object of the present inven-
tion is to provide novel 2,4-diamino-1,3,5-triazine derivatives
or pharmacologically acceptable salts thereof.

In order to attain the aforementioned objects, the present
inventors have created novel triazine derivatives and investi-
gated physiological activity thereof and, as a result, found that
2,4-diamino-1,3,5-triazine derivatives or pharmacologically
acceptable salts thereof have a wide range of strong growth
inhibiting effect and bactericidal effect against Gram-positive
and Gram-negative bacteria. Based on these findings, the
present invention has been completed.
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That is, the present invention relates to:

1) An antibacterial agent, which comprises, as an active
ingredient, a compound represented by the following general
formula (1):

M

RJIN_ , N NHR,
Y Y
Ry, |
1 s _~Ns
Rs Ry

(wherein R, represents (i) a hydrogen atom, (ii) a phenyl
group or a phenylalkyl group, each of which is optionally
substituted, (iii) a naphthyl group or a naphthylalkyl group,
each of which is optionally substituted, (iv) a heterocyclic
group, a heterocyclic alkyl group or a heterocyclic ami-
noalkyl group, each of which is optionally substituted, (v) an
optionally substituted alkyl group of 1 to 16 carbon atoms, or
(vi) a cycloalkyl group or a cycloalkyl-alkyl group, each of
which is optionally substituted;

(a) when R, is a hydrogen atom, R, represents (i) a phenyl
group or a phenylalkyl group, each of which is optionally
substituted, (ii) a naphthyl group or a naphthylalkyl group,
each of which is optionally substituted, (iii) a heterocyclic
group, a heterocyclic alkyl group or a heterocyclic ami-
noalkyl group, each of which is optionally substituted, (iv) an
optionally substituted alkyl group of 1 to 16 carbon atoms, or
(v) a cycloalkyl group or a cycloalkyl-alkyl group, each of
which is substituted, said groups (i) to (v) being substituted at
position 1 of the dihydrotriazine ring, or

(b) when R is other than a hydrogen atom, R,' represents
ahydrogen atom attached to the nitrogen atom at position 1 or
3 of the dihydrotriazine ring;

R, represents a hydrogen atom or an optionally substituted
alkyl group of 1 to 16 carbon atoms;

R; and R, represent that R; is a hydrogen atom or an
optionally substituted alkyl group of 1 to 3 carbon atoms, and
R, is ahydrogen atom or an optionally substituted alkyl group
of'1 to 16 carbon atoms, or R; and R, are taken together with
the adjacent carbon atom to form a spirocycloalkane group or
an alkyl spirocycloalkane group; and

the dashed line indicates that the position of a double bond
is either between 1 and 2 or between 2 and 3), or a tautomer
thereof or a pharmacologically acceptable salt thereof,

2) The antibacterial agent according to the above 1),
wherein any one of R, and R, is an optionally substituted
alkyl group of 7 to 16 carbon atoms,

3) A compound represented by the general formula (1a):

R (la)
RN, , N NHR,,
Y \|4/
Ry/—, |
1 s -Ns
R;y Ry

(wherein R, represents (i) a hydrogen atom, (ii) a phenyl
group or a phenylalkyl group, each of which is optionally
substituted, (iii) a naphthyl group or a naphthylalkyl group,
each of which is optionally substituted, (iv) a heterocyclic
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group, a heterocyclic alkyl group or a heterocyclic ami-
noalkyl group, each of which is optionally substituted, (v) an
optionally substituted alkyl group of 1 to 16 carbon atoms, or
(vi) a cycloalkyl group or a cycloalkyl-alkyl group, each of
which is optionally substituted;

(a) when R, is a hydrogen atom, R ' represents (i) a phenyl
group or a phenylalkyl group, each of which is optionally
substituted, (ii) a naphthyl group or a naphthylalkyl group,
each of which is optionally substituted, (iii) a heterocyclic
group, a heterocyclic alkyl group or a heterocyclic ami-
noalkyl group, each of which is optionally substituted, (iv) an
optionally substituted alkyl group of 1 to 16 carbon atoms,(v)
acycloalkyl group or a cycloalkyl-alkyl group, each of which
is optionally substituted, said groups (i) to (v) being substi-
tuted at position 1 of the dihydrotriazine ring, or

(b) when R, is other than a hydrogen atom, R, represents
ahydrogen atom attached to the nitrogen atom at position 1 or
3 of the dihydrotriazine ring;

R, represents an optionally substituted alkyl group of 7 to
16 carbon atoms;

R; and R, represent that R, is a hydrogen atom or an
optionally substituted alkyl group of 1 to 3 carbon atoms, and
R, isahydrogen atom or an optionally substituted alkyl group
of'1to 16 carbon atoms, or R; and R, are taken together with
the adjacent carbon atom to form a spirocycloalkane group or
an alkyl spirocycloalkane group; and

the dashed line indicates that the position of a double bond
is either between 1 and 2 or between 2 and 3), or a tautomer
thereof or a salt thereof,

4) The compound according to the above 3), wherein R, is
(1) a hydrogen atom, (ii) a phenyl group or a phenylalkyl
group, each of which is optionally substituted, (iii) an option-
ally substituted naphthyl group, (iv) a heterocyclic group, a
heterocyclic alkyl group or a heterocyclic aminoalkyl group,
each of which is optionally substituted, (v) an optionally
substituted alkyl group of 1 to 16 carbon atoms, or (vi) a
cycloalkyl group or a cycloalkyl-alkyl group, each of which is
optionally substituted;

(a) when R, is ahydrogen atom, R, 'is (i) a phenyl group or
a phenylalkyl group, each of which is optionally substituted,
(ii) a naphthyl group or a naphthylalkyl group, each of which
is optionally substituted, (iii) a heterocyclic group, a hetero-
cyclic alkyl group or a heterocyclic aminoalkyl group, each of
which is optionally substituted, or (iv) an optionally substi-
tuted alkyl group of 1 to 16 carbon atoms, said groups (i) to
(iv) being substituted at position 1 of the dihydrotriazine ring,
or a tautomer thereof or a salt thereof,

5) The compound according to the above 3), wherein R, is
aphenyl group or a phenylalkyl group, or an alkyl group of 1
to 16 carbon atoms, each of which is optionally substituted;
R, is an optionally substituted alkyl group of 1 to 3 carbon
atoms; and R, is an optionally substituted alkyl group of 1 to
16 carbon atoms, or a tautomer thereof or a salt thereof,

6) A compound represented by the following general for-
mula (1b):

(1b)
R; AN,

3
N NH,
Y Y
Ryy'—, |
IN( 6 N5
3 Ry

x

R



US 7,622,469 B2

5

(wherein R, represents (i) a hydrogen atom, (ii) an optionally
substituted phenyl group, (iii) a naphthyl group or a naphthy-
lalkyl group, each of which is optionally substituted, (iv) a
heterocyclic group or a heterocyclic alkyl group, each of
which is optionally substituted, or (v) a cycloalkyl group or a
cycloalkyl-alkyl group, each of which is optionally substi-
tuted;

(a) when R, is a hydrogen atom, R,,' represents (i) a
naphthyl group or a naphthylalkyl group, each of which is
optionally substituted, (ii) a heterocyclic group or a hetero-
cyclic alkyl group, each of which is optionally substituted,
(iii) an optionally substituted alkyl group of 1 to 16 carbon
atoms, or (iv) a cycloalkyl group or a cycloalkyl-alkyl group,
each of which is optionally substituted, said groups (i) to (iv)
being substituted at position 1 of the dihydrotriazine ring, or

(b)whenR,, is other than a hydrogen atom, R | ,' represents
ahydrogen atom attached to the nitrogen atom at position 1 or
3 of the dihydrotriazine ring;

R; and R, represent that R; is a hydrogen atom or an alkyl
group of 1 to 3 carbon atoms, and R, is a hydrogen atom or an
alkyl group of 1 to 16 carbon atoms, or R; and R, are taken
together with the adjacent carbon atom to form a spirocy-
cloalkane group or an alkyl spirocycloalkane group; and

the dashed line indicates that the position of a double bond
is either between 1 and 2 or between 2 and 3, provided that at
least one of R, ;' and R, is an optionally substituted alkyl
group of 7 to 16 carbon atoms), or a tautomer thereof or a salt
thereof,

7) The compound according to the above 6), wherein R | | is
an optionally substituted phenyl group, or a tautomer thereof
or a salt thereof,

8) A compound represented by the following general for-
mula (1c):

(1e)

E
N

TT

1N s _-Ns

LN NH(CH),CH;

HC CH;

(wherein n represents an integer of 13 to 15), or a tautomer
thereof or a salt thereof,

9) A compound represented by the following general for-
mula (1d):

(1d)
3

RpHEN. , N NHR,
\( \F
Rpp'—, |
IN( 6 _~Ns
R; Ry

(wherein R, represents a hydrogen atom, or a heterocyclic
group, a heterocyclic alkyl group or a heterocyclic ami-
noalkyl group, the last three groups being optionally substi-
tuted, (a) when R, is a hydrogen atom, R,' represents an
optionally substituted heterocyclic group, an optionally sub-
stituted heterocyclic alkyl group or an optionally substituted

5
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6

heterocyclic aminoalkyl group, said groups being substituted
at position 1 of the dihydrotriazine ring, or

(b)when R, is other than a hydrogen atom, R | ,' represents
ahydrogen atom attached to the nitrogen atom at position 1 or
3 of the dihydrotriazine ring;

R, represents a hydrogen atom, or an optionally substituted
alkyl group of 1 to 16 carbon atoms;

R; and R, represent that R, is a hydrogen atom or an
optionally substituted alkyl group of 1 to 3 carbon atoms, and
R, isahydrogen atom or an optionally substituted alkyl group
of'1to 16 carbon atoms, or R; and R, are taken together with
the adjacent carbon atom to form a spirocycloalkane group or
an alkyl spirocycloalkane group; and

the dashed line indicates that the position of a double bond
is either between 1 and 2 or between 2 and 3), or a tautomer
thereof or a salt thereof,

10) A bactericidal/disinfectant agent, which comprises, as
an active ingredient, a compound represented by the general
formula (1) as defined in the above 1), or a tautomer thereof or
a pharmacologically acceptable salt thereof,

11) An antiseptic/preservative agent for cosmetics, which
comprises, as an active ingredient, a compound represented
by the general formula (1) as defined in the above 1), or a
tautomer thereof or a pharmacologically acceptable salt
thereof,

12) A method of treating or preventing bacterial infectious
diseases, which comprises administering a therapeutically
effective amount of a compound represented by the general
formula (1) as defined in the above 1), or a tautomer thereof or
a pharmacologically acceptable salt thereof to mammals,
birds or fish in need of treatment or prevention of bacterial
infectious diseases, and

13) Use of a compound represented by the general formula
(1) as defined in the above 1), or a tautomer thereof or a
pharmacologically acceptable salt thereof for preparation of a
medicament for treating or preventing bacterial infectious
diseases.

Since the compounds (1) which are an active ingredient of
the present invention have strong antibacterial activity and
bactericidal activity, they are extremely useful as antibacterial
agents or bactericides/disinfectants.

BEST MODE FOR CARRYING OUT THE
INVENTION

The compounds used in the present invention represented
by the formula (1), and the compounds represented by the
formulae (1a), (1b) and (1d) will be explained in detail below.

Each substituent in the formula (1) will be explained.

The substituent R, is (i) a hydrogen atom, (ii) a phenyl
group or a phenylalkyl group, each of which is optionally
substituted, (iii) a naphthyl group or a naphthylalkyl group,
each of which is optionally substituted, (iv) a heterocyclic
group, a heterocyclic alkyl group, or a heterocyclic ami-
noalkyl group, each of which is optionally substituted, (v) an
optionally substituted alkyl group of 1 to 16 carbon atoms or
(vi) a cycloalkyl group or a cycloalkyl-alkyl group, each of
which is optionally substituted.

Herein, examples of the “phenylalkyl group” include a
group in which a linear or branched alkyl group of 1 to 6
carbon atoms is attached to a phenyl group, and preferable
examples include benzyl, 1-phenylethyl, 2-phenylethyl,
1-phenylpropyl, 2-phenylpropyl and 3-phenylpropyl.

Examples of the “naphthyl group” include 1-naphthyl and
2-naphthyl.

Examples of the “naphthylalkyl group” include a group in
which a linear or branched alkyl group of 1 to 6 carbon atoms



US 7,622,469 B2

7

is attached to a naphthyl group, and preferable examples
include 1-naphthylmethyl, 2-naphthylmethyl, 1-naphthyl-
ethyl and 2-naphthylethyl.

Examples of the “heterocyclic group” include a 3 to
6-membered heterocyclic group containing 1 to 3 atoms
selected from a nitrogen atom, an oxygen atom and a sulfur
atom, to which a benzene ring may be fused, and examples
include pyridyl such as 2-pyridyl, 3-pyridyl and 4-pyridyl;
pyrazinyl; furyl such as 2-furyl; thiazolyl such as 2-thiazolyl;
piperidyl such as 1-piperidyl; piperazyl such as 1-piperazyl;
tetrahydrofuryl; 2-oxotetrahydrofuryl; thienyl; pyrrolyl; pyr-
rolidinyl; oxazolyl; imidazolyl; isooxazolyl; isothiazolyl;
pyrazolyl; tetrahydropyranyl; 2-oxotetrahydropyranyl; pyri-
midinyl; pyridazinyl; morpholinyl; 1,3,5-triazinyl; 1,2,4-tri-
azinyl; quinolyl such as 2-quinolyl, 3-quinolyl, 4-quinolyl,
5-quinolyl and 8-quinolyl; and isoquinolyl such as 1-iso-
quinolyl, 3-isoquinolyl, 4-isoquinolyl and 5-isoquinolyl.

Examples of the “heterocyclic alkyl group” include a group
in which a linear or branched alkyl group of 1 to 6 carbon
atoms is attached to the aforementioned heterocyclic group,
and preferable examples include 2-pyridylmethyl, 3-pyridyl-
methyl, 4-pyridylmethyl, 2-pyridylethyl, 3-pyridylethyl,
4-pyridylethyl, pyrazinylmethyl, pyrazinylethyl, 2-furylm-
ethyl, 2-furylethyl, 2-thiazolylmethyl, 2-thiazolylethyl, 4-pi-
peridylmethyl, 2-quinolylmethyl, 3-quinolylmethyl,
4-quinolylmethyl, 5-quinolylmethyl, 8-quinolylmethyl,
1-isoquinolylmethyl, 3-isoquinolylmethyl, 4-isoquinolylm-
ethyl and 5-isoquinolylmethyl.

Examples of the “heterocyclic aminoalkyl group” include
a group in which a linear or branched alkyl group of 1 to 12
carbon atoms is attached to a heterocyclic amino group, and
preferable examples include a 4-amino-dihydro-1,3,5-tri-
azin-2-ylamino group, a 4-alkylamino-dihydro-1,3,5-triazin-
2-ylamino group and a 4-phenylalkylamino-dihydro-1,3,5-
triazin-2-ylamino group.

Examples of the “alkyl group of 1 to 16 carbon atoms”
include a linear or branched alkyl group, and preferable
examples include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-hexyl, n-heptyl, n-octyl, tert-
octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tridecyl,
n-tetradecyl, n-pentadecyl, and n-hexadecyl.

Examples of the “cycloalkyl group” include a cycloalkyl
group of 3 to 6 carbon atoms, and examples include cyclo-
propyl, cyclobutyl, cyclopentyl and cyclohexyl.

Examples of the “cycloalkyl-alkyl group” include a group
in which a linear or branched alkyl group of 1 to 6 carbon
atoms is attached to the aforementioned cycloalkyl group,
and preferable examples include cyclohexylmethyl, 1-cyclo-
hexylethyl and 2-cyclohexylethyl.

A benzene ring of the phenyl group or the phenylalkyl
group; a naphthalene ring of the naphthyl group or the naph-
thylalkyl group; a heterocyclic ring of the heterocyclic group,
the heterocyclic alkyl group or the heterocyclic aminoalkyl
group; an alkyl group of 1 to 16 carbon atoms; a cycloalkyl
group of the cycloalkyl group or of the cycloalkyl-alkyl group
may have a substituent. Examples of such substituents
include a halogen atom, a hydroxy group, a nitro group, a
cyano group, a C,_¢ alkyl group, a C,_ haloalkyl group,aC; ¢
cycloalkyl group, a Cy_,, aryl group, a C_, , aryloxy group, a
C, ¢ alkoxy group, a C, ¢ haloalkoxy group, aC;_¢cycloalky-
loxy group, a C,_, alkanoyl group, a carboxyl group, a car-
bamoyl group, a C,, alkoxycarbonyl group, a C,,
haloalkoxycarbonyl group, a C,_, | aryloxycarbonyl group, a
C,_, cycloalkyloxycarbonyl group, an amino group, a C, ¢
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alkylamino group, a C, _shaloalkylamino group, di-C, ¢ alky-
lamino group, a C, , alkanoylamino group, a cyclic amino
group, a C,_, alkylaminocarbonyl group, a mercapto group, a
sulfonic acid group, a sulfonamido group, a C,_4 alkylthio
group, a C,_;haloalkylthio group, a C, ¢ alkylsulfonyl group,
a C, ¢ haloalkylsulfonyl group, a C, s alkylsulfonyloxy
group, a C,_¢ haloalkylsulfonyloxy group, a C,_¢ alkylslfony-
lamino group, and a C, ; haloalkylsulfonylamino group.
About 1 to 6, preferably 1 to 3, substituent(s) may be attached
to the same or different chemically acceptable arbitrary posi-
tions.

Examples of the “halogen atom” include a fluorine atom, a
chlorine atom, a bromine atom and an iodine atom.

The “C, ¢ alkyl group” maybe linear or branched, and
examples thereof include methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, sec-pentyl,
isopentyl, neopentyl, n-hexyl and isohexyl.

Examples of the “C,_¢ haloalkyl group” include chlorom-
ethyl, bromomethyl, 1-chloroethyl and trifluoromethyl.

Examples of the “C;_4 cycloalkyl group” include cyclopro-
pyl, cyclobutyl, cyclopentyl and cyclohexyl. Examples of the
“Cg.10 aryl group” include phenyl and naphthyl, preferably
phenyl.

Examples of the “Cg_,, aryloxy group” include phenyloxy
and naphthyloxy, preferably phenyloxy.

Examples of the “C, 4 alkoxy group” include methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy and isobutoxy.

Examples of the “C, ¢ haloalkoxy group” include trifluo-
romethoxy.

Examples ofthe “C;_¢ cycloalkyloxy group” include cyclo-
propyloxy, cyclobutyloxy, cyclopentyloxy and cyclohexy-
loxy.

Examples of the “C,_; alkanoyl group” include formyl,
acetyl, propionyl, butyryl, isobutyryl, pentanoyl and hex-
anoyl.

Examples of the “C,_, alkoxycarbonyl group” include a
group which is made through ester bond formation between a
linear or branched alkyl group of 1 to 6 carbon atoms, pref-
erably 1 to 4 carbon atoms, and a carboxyl group, and
examples include methoxycarbonyl, ethoxycarbonyl, n-pro-
poxycarbonyl, isopropoxycarbonyl, n-propoxycarbonyl and
isobutoxycarbonyl.

Examples of the “C,_; haloalkoxycarbonyl group” include
chloromethoxycarbonyl, = bromomethoxycarbonyl  and
(1-chloro)ethoxycarbonyl.

Examples of the “C, . cycloalkyloxycarbonyl group”
include cyclopropoxycarbonyl and cyclopentyloxycarbonyl.

Examples of the “C,_,, aryloxycarbonyl group” include
phenyloxycarbonyl and naphthaleneoxycarbonyl.

Examples of the “C,_ alkylamino group” include methy-
lamino, ethylamino, n-propylamino, isopropylamino, sec-bu-
tylamino and n-pentylamino.

Examples of the “di-C, 4 alkylamino group” include dim-
ethylamino, diethylamino and methylethylamino.

Examples of the “C, ¢ haloalkylamino group” include tri-
fluoromethylamino.

Examples of the “C,_, alkanoylamino group” include a
substituent in which an amino group is attached to the afore-
mentioned C,_, alkanoyl group.

Examples of the “cycloamino group” include a morpholino
group.
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Examples of the “C,_, alkylamino carbonyl group” include
a substituent in which a carbonyl group is attached to the
aforementioned C, ¢ alkylamino group.

Examples ofthe “C,_; alkylthio group” include methylthio,
ethylthio, n-propylthio, isospropylthio, sec-butylthio and
n-pentylthio.

Examples of the “C,_s haloalkylthio group” include trif-
luoromethylthio.

Examples of the “C, ¢ alkylsulfonyl group” include meth-
anesulfonyl, ethanesulfonyl, n-propylsulfonyl, isopropylsul-
fonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl,
tert-butylsulfonyl, n-pentylsulfonyl, sec-pentylsulfonyl, iso-
pentylsulfonyl, neopentylsulfonyl, n-hexylsulfonyl and iso-
hexylsulfonyl.

Examples of the “C, ¢ haloalkylsulfonyl group” include
chloromethylsulfonyl and trifluoromethylsulfonyl.

Examples of the “C, ¢ alkylsulfonylamino group” or the
“C,_g haloalkylsulfonylamino group” include a substituent in
which an amino group is attached to the “C,_, haloalkylsul-
fonyl group” or the “C,_ haloalkylsulfonyl group”.

As the substituent R,, (i) a hydrogen atom, (ii) a phenyl
group or a phenylalkyl group, each of which is optionally
substituted, (iii) an alkyl group of 1 to 16 carbon atoms or (iv)
a cycloalkyl-alkyl group is preferable. As a phenylalkyl
group, benzyl group or 2-phenylethyl group is more prefer-
able. Examples of the substituent on the benzene ring of a
phenyl group or a phenylalkyl group include a halogen atom,
more preferably a fluorine atom and a chlorine atom; a
hydroxy group; a C,_ alkyl group, more preferably methyl or
t-butyl; a C,_¢ haloalkyl group, more preferably trifluorom-
ethyl; a C,_ alkoxy group, more preferably methoxy; a C,
haloalkoxy group, more preferably trifluoromethoxy. More
preferable examples of the substituent R, include phenyl,
benzyl, 4-chlorophenyl, 2,4-difluorophenyl, 2,3,4-trifluo-
rophenyl, 4-t-butylphenyl, 4-methoxyphenyl, 2-methoxy-4-
t-butylphenyl, 4-trifluoromethoxyphenyl, 4-hydroxybenzyl,
3,4-dichlorobenzyl, 2,3.,4-trichlorobenzyl, 4-methylbenzyl,
4-trifluoromethylbenzyl, 4-methoxybenzyl, 3,4-dimethoxy-
benzyl, 2-(4-methoxyphenyl)-ethyl, ethyl, isopropyl,
n-hexyl, n-heptyl, n-octyl, n-tetradecyl, and cyclohexylm-
ethyl.

(a) When R, is hydrogen, then the substituent R,' repre-
sents (i) a phenyl group or a phenylalkyl group, each of which
is optionally substituted, (ii) a naphthyl group or a naphthy-
lalkyl group, each of which is optionally substituted, (iii) a
heterocyclic group, a heterocyclic alkyl group or a heterocy-
clic aminoalkyl group, each of which is optionally substi-
tuted, (iv) an optionally substituted alkyl group of 1 to 16
carbon atoms, or (v) a cycloalkyl group or a cycloalkyl-alkyl
group, each of which is optionally substituted, said group (i)
to (v) being substituted at position 1 of the dihydrotriazine
ring. These substituents are as described for the aforemen-
tioned substituent R, .

(b) When R, is other than hydrogen, then the substituent
R,' represents a hydrogen atom attached to the nitrogen atom
at position 1 or 3 of the dihydrotriazine ring.

The substituents R, and R, each represents a hydrogen
atom or an optionally substituted alkyl group of 1 to 16 carbon
atoms. Herein, the alkyl group of 1 to 16 carbon atoms may be
linear or branched, and examples include those exemplified
for the aforementioned R ;. When R, is hydrogen, at least one
of R, and R, is preferably an optionally substituted alkyl
group of 6 to 16 carbon atoms, more preferably an alkyl group
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of'12to 16 carbon atoms, most preferably analkyl group of 13
to 15 carbon atoms. In the present invention, more preferably,
at least one of R, and R, is an alkyl group of 6 to 16 carbon
atoms, preferably 7 to 16 carbon atoms, and the other is
hydrogen or an alkyl group of 1 to 6 carbon atoms. More
preferably, at least one of R, and R, is a linear alkyl group of
7 to 13 carbon atoms, more preferably 8 to 12 carbon atoms,
and the other is hydrogen or methyl.

The substituent R, represents a hydrogen atom or an
optionally substituted alkyl group of 1 to 3 carbon atoms.
Herein, an alkyl group of 1 to 3 carbon atoms maybe linear or
branched, and examples include methyl, ethyl, propyl and
isopropyl. In addition, the alkyl group of 1 to 3 carbon atoms
may form a ring such as a cyclopropyl group.

Regarding R, and R, R; and R, may be taken together with
the carbon atom to which they are attached to form a spiro-
cycloalkane group or an alkylspirocycloalkane group. In this
case, it is preferable that R, is an optionally substituted alkyl
group of 6 to 16 carbon atoms, preferably 7 to 16 carbon
atoms. Regarding the spirocycloalkane, the number of carbon
atoms which constitute the ring is 3 to 16, preferably 3 to 12,
more preferably 3 to 8, still more preferably 4 to 6. Examples
of the “alkylspirocycloalkane” include those having one or
more substituent(s), in which a replaceable number of alkyl
groups of 1 to 6 carbon atoms are attached to chemically
acceptable arbitrary position(s) of the aforementioned spiro-
cycloalkane.

When the substituents R,, R; and R, are an alkyl group, the
aforementioned alkyl group may have a substituent.
Examples of the substituent of such alkyl group include a
halogen atom, a C, ¢ alkoxy group, a C, 4 alkylthio group, a
C, _ghaloalkoxy group, a C, ¢ haloalkylthio group, a hydroxy
group, an amino group, a C,_ alkylamino group, a di-C, -
alkylamino group, a C,_, alkanoylamino group, a formyl
group, a C, ¢ alkoxycarbonyl group, C, shaloalkoxycarbonyl
group, a carbamoyl group, a mercapto group and a cyano
group. The substitution position of substituent(s) is not par-
ticularly limited as far as it is chemically acceptable, and the
number of substituents may be within a replaceable number
range, and is preferably 1 to 6.

Inaddition, when R; and R , are not the same, and R, and R,
are not the same, there are two kinds of optical isomers of the
carbon atom at position 6 of the dihydrotriazine ring, and any
isomer is included in the scope of the aforementioned com-
pound.

In the compound represented by the aforementioned gen-
eral formula (1), a double bond represented by the dashed line
is located at positions between 2 and 3, when R, is hydrogen
and R, is substituted at position 1 of the dihydrotriazine ring,
or a double bond is located at positions between land 2 or
between 2 and 3, when the position 1 of the dihydrotriazine
ring is unsubstituted. However, in the compounds represented
by the general formula (1), there are several other tautomers,
and a double bond can be moved depending on its environ-
ment. The present invention includes all of these tautomers.

Each group in the formula (1a) will be explained below.

The substituents R, and R,' in the formula (1a) are as
explained for the aforementioned formula (1).

In the present invention, it is preferable that the substituent
R, is (i) a hydrogen atom, (ii) a phenyl group or a phenylalkyl
group, each of which is optionally substituted, (iii) an option-
ally substituted naphthyl group,(iv) a heterocyclic group, a
heterocyclic alkyl group or a heterocyclic aminoalkyl group,
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each of which is optionally substituted, (v) an optionally
substituted alkyl group of 1 to 16 carbon atoms, or (vi) a
cycloalkyl group or a cycloalkyl-alkyl group, each of which is
optionally substituted, and

(a) When R, is hydrogen, then R,' is (i) a phenyl group or
a phenylalkyl group, each of which is optionally substituted,
(i) a naphthyl group or a naphthylalkyl group, each of which
is optionally substituted, (iii) a heterocyclic group, a hetero-
cyclic alkyl group or a heterocyclic aminoalkyl group, each of
which is optionally substituted, or (iv) an optionally substi-
tuted alkyl group of 1 to 16 carbon atoms (more preferably 7
to 16 carbon atoms), each of which is optionally substituted,
said groups (i) to (iv) being substituted at position 1 of the
dihydrotriazine ring.

R,, represents an optionally substituted alkyl group of 7 to
16 carbon atoms. Examples of the “alkyl group of 7 to 16
carbon atoms” include a linear or branched alkyl group of 7 to
16 carbon atoms, and preferably such alkyl groups include,
for example, n-heptyl, n-octyl, tert-octyl, n-nonyl, n-decyl,
n-undecyl, n-dodecyl, n-tridecyl, n-tetradecyl, n-pentadecyl,
and n-hexadecyl. The optionally substituted alkyl group of 7
to 16 carbon atoms may have the same substituents as those
explained for the aforementioned formula (1).

The substituents R; and R, in the formula (la) are as
explained for the aforementioned formula (1) and, in the
formula (1b), it is preferable that the substituent R; is an
optionally substituted alkyl group of 1 to 3 carbon atoms, and
R, is an optionally substituted alkyl group of 1 to 16 carbon
atoms.

The dashed line in the formula (1a) is as explained for the
aforementioned formula (1).

Each group in the formula (1b) will be explained below.

The substituent R, represents (i) a hydrogen atom, (ii) an
optionally substituted phenyl group, (iii) a naphthyl group or
a naphthylalkyl group, each of which is optionally substi-
tuted, (iv) a heterocyclic group or a heterocyclic alkyl group,
each of which is optionally substituted, or (v) a cycloalkyl
group or a cycloalkyl-alkyl group, each of which is optionally
substituted. These groups may be the same as respective
groups explained for the aforementioned R, respectively. In
the present invention, it is preferable that the R, is an option-
ally substituted phenyl group.

(a) When R, is hydrogen, then the substituent R, ;' repre-
sents (i) a naphthyl group or a naphthylalkyl group, each of
which is optionally substituted, (ii) a heterocyclic group or a
heterocyclic alkyl group, each of which is optionally substi-
tuted, (iii) an optionally substituted alkyl group of 1 to 16
carbon atoms, or (iv) a cycloalkyl group or a cycloalkyl-alkyl
group, each of which is optionally substituted, said groups (i)
to (iv) being substituted at position 1 of the dihydrotriazine
ring. These groups may be the same as those explained for the
aforementioned R,".

(b) When R, is other than hydrogen, then the substituent
R, ' represents ahydrogen atom attached to the nitrogen atom
at position 1 or 3 of the dihydrotriazine ring.

The substituents Ry and R, in the formula (1b) are as
explained for the aforementioned formula (1).

The dashed line in the formula (1b) is as explained for the
aforementioned formula (1).

In the formula (1b), at least one of R, and R, is an option-
ally substituted alkyl group of 7 to 16 carbon atoms. The
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“optionally substituted alkyl group of 7 to 16 carbon atoms”
is the same as the group explained for the aforementioned
formula (1a).

Each group in the formula (1d) will be explained below.

The substituent R |, in the formula (1d) represents a hydro-
gen atom, or a heterocyclic group, a heterocyclic alkyl group
or a heterocyclic aminoalkyl group, the last three groups of
which are optionally substituted.

(a) When R, is hydrogen, then the substituent R, ,' in the
formula (1d) represents a heterocyclic group, a heterocyclic
alkyl group or a heterocyclic aminoalkyl group, each of which
is optionally substituted and is attached to position 1 of the
dihydrotriazine ring, or (b) when R, is other than hydrogen,
R,,' represents a hydrogen atom attached to the nitrogen atom
at position 1 or 3 of the dihydrotriazine ring. The “heterocy-
clic group, heterocyclic alkyl group or heterocyclic ami-
noalkyl group, each of which is optionally substituted” in the
aforementioned substituents R, and R ;' are as explained in
the aforementioned formula (1).

The substituents R,, R; and R, in the formula (1d) are as
explained for the aforementioned formula (1). The dashed
line in the formula (1d) is also as explained for the aforemen-
tioned formula (1).

The aforementioned compounds (1) may form a salt.
Examples of such salt include salts with an organic acid such
as formic acid, acetic acid, propionic acid, lactic acid, butyric
acid, isobutyric acid, trifluoroacetic acid, malic acid, maleic
acid, malonic acid, fumaric acid, succinic acid, succinic acid
monoamide, glutamic acid, tartaric acid, oxalic acid, citric
acid, glycolic acid, glucuronic acid, ascorbic acid, benzoic
acid, phthalic acid, salicylic acid, anthranilic acid, benzene-
sulfonic acid, p-toluenesulfonic acid and methanesulfonic
acid; salts with an inorganic acid such as hydrochloric acid,
hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid,
carbonic acid, and boric acid. The aforementioned acid addi-
tion salt is prepared by adopting a normal salt forming method
such as by (a) mixing the aforementioned compound (1) and
an acid directly, (b) dissolving one of them in a solvent or a
hydrous solvent, and mixing them, or (¢) placing the com-
pound (1) and an acid in a solvent or a hydrous solvent, and
mixing them.

When the aforementioned compound (1) has an acidic
group such as a carboxyl group and a sulfonic acid group, the
compound (1) becomes a zwitterion salt, and such salt may be
an alkali metal salt such as sodium salt and potassium salt, an
alkaline earth metal salt such as calcium salt and magnesium
salt, and a salt with an inorganic base such as aluminum salt
and ammonium salt; a base addition salt such as salt with an
organic base such as trimethylamine, triethylamine, pyridine,
picoline, ethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine and N,N'-dibenzylethylenediamine. In
addition, the salt of the aforementioned compound (1) may be
a salt with a basic amino acid such as arginine, lysine and
ornithine; a salt with an acidic amino acid such as aspartic
acid.

The salt of the aforementioned compound (1) is preferably
a pharmacologically acceptable salt, more preferably an acid
addition salt, still more preferably acetate, hydrochloride,
hydrobromide, methanesulfonate, malonate or oxalate.

When the aforementioned compound (1) is used as an
external agent or a bactericide/disinfectant, the compound (1)
may form a stable coordinated compound with a metal such as
Ag, Mn and Zn.
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Then, a process for preparing the compound (1) which is an
active ingredient of the present invention will be explained.
The compound (1) or a salt thereof can be prepared, for
example, as follows:

14

used in an amount of about 1 to 2 mol equivalents, preferably
about 1 to 1.3 mol equivalents to 1 mole of the compound (9),
and the reaction temperature is usually about 60° C. to 170°
C., preferably about 110° C. to 150° C. The produced com-

Preparation method 1
H H
NaN(CN), N NG R,'NH,
R ,NH, ———— RT, CN ——
7 8 Ni 10
9
H,N N NHR,' R ,NH N NHR,'
N N N NH
0 R
13 14"
§ § § R; Ry R; Ry

-~ ~,, & Ry
Ria Ry 5

NH NH

R ,NH

(wherein R,' represents an optionally substituted alkyl group
of'1to 16 carbon atoms, R, , represents the aforementioned R
or R, , and other all symbols are the same as defined above)
A process for preparing a compound represented by the
general formula (1) wherein R, is an alkyl group (R,") of 1 to
16 carbon atoms is shown in Preparation method 1. Accord-
ing to the present process, first, a compound (7) is converted
into an acid addition salt (e.g. salt of hydrochloric acid, sul-
furic acid, p-toluenesulfonic acid, benzenesulfonic acid,
methanesulfonic acid, etc.), and is reacted with sodium dicy-
anamide (compound (8)) in a solvent (e.g. methanol, ethanol,
propanol, isopropanol, butanol, benzene, toluene, xylene,
ethyl acetate, tetrahydrofuran, acetonitrile, N,N-dimetylfor-
mamide) to prepare a cyanoguanidine derivative (compound
(9)). The compound (9) may be prepared similarly by reacting
a compound (7) with a compound (8) in the presence of an
equivalent of an acid (e.g. hydrochloric acid, sulfuric acid,
p-toluenesulfonic acid, benzenesulfonic acid, methane-
sulfonic acid, etc.) without converting the compound (7) into
an acid addition salt. Amount of the compound (8) to be used
is about 1 to 2 mol equivalents, preferably about 1 to 1.3 mol
equivalents to 1 mole of a compound (7), and the reaction
temperature is usually about 60° C. to 150° C., preferably
about 80° C. to 120° C. The produced compound (9) is
obtained in the form of a salt with an acid used, or may be
recovered in the form of a free base by neutralization with
sodium hydroxide or potassium hydroxide, if necessary.
Then, the compound (9) is reacted with an alkylamine
(compound (10)) in the presence of an acid (e.g. hydrochloric
acid, sulfuric acid, p-toluenesulfonic acid, benzenesulfonic
acid, methanesulfonic acid etc.) in a solvent (e.g. methanol,
ethanol, propanol, isopropanol, butanol, benzene, toluene,
xylene, mesitylene, ethyl acetate, tetrahydrofuran, acetoni-
trile, N,N-dimethylformamide) to prepare a biguanide deriva-
tive (compound (11)). The acid and the compound (10) are
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pound (11) is obtained in the form of a salt with an acid used,
or can be recovered in the form of a free base by neutralization
using sodium hydroxide or potassium hydroxide, if neces-
sary.

Then, the compound (11) is reacted with a compound (12)
to prepare a compound (13) or (14), (14") or (14") which is an
objective compound. The compound (11) may be used in the
reaction in the form of an acid addition salt or a free base. As
a compound (12), in addition to ketones and aldehydes,
equivalents thereof such as acetals may be used. The present
reaction is performed in a solvent which is the compound
(12), or in a mixed solvent obtained by adding other solvent
(e.g. methanol, ethanol, propanol, isopropanol, butanol, ethyl
acetate, tetrahydrofuran, acetonitrile, N,N-dimethylforma-
mide and a mixed solvent thereof) to the compound (12), or in
a solvent in the presence of an acid (e.g. hydrochloric acid,
sulfuric acid, p-toluenesulfonic acid, benzenesulfonic acid,
methanesulfonic acid, etc.) or abase (e.g. piperidine, pyri-
dine, triethylamine, sodium hydroxide, potassium hydroxide,
etc.). In the present reaction, products are different depending
onthe kind of R, and the reaction conditions. Usually, in the
presence of an acid, a mixture of a compound (14) and a
compound (13) is produced and, when R | , is a phenyl group,
a compound (13) is preferentially produced. On the other
hand, in the presence of a base, a compound (14) is preferen-
tially produced in many cases regardless of the kind of R .
The amount of an acid and a base to be used is about 0.1 to 3
mol equivalents, preferably about 0.3 to 1.5 mol equivalents,
relativeto 1 mole ofacompound (11). When acompound (12)
is not used as a solvent, the amount of the compound (12) to
be used is about 1 to 12 mol equivalents, preferably about 1 to
2 mol equivalents relative to 1 mole of a compound (11), and
the reaction temperature is usually normal temperature to
around 150° C., preferably about 60° C. to 80° C. In the
presence of an acid, a compound (13) and a compound (14)



US 7,622,469 B2

15

are obtained as a salt with an acid used, or is recovered in the
form of a free base by neutralization using sodium hydroxide
or potassium hydroxide, etc., if necessary. An acid salt or a
free base of a compound (13) and a compound (14) can be
separated and purified by silica gel column chromatography
or recrystallization.

In addition, the resulting compound (13) or a mixture of
compounds (13) and (14) can be heated in water or a hydrous
solvent (e.g. methanol, ethanol, propanol, isopropanol, tet-
rahydrofuran, acetonitrile, etc.) to convert into a compound
(14). The reaction temperature is usually about 50° C. to 100°
C., preferably about 80° C. to 100° C. A compound (14') is a
tautomer of a compound (14).

When a free base of the above-obtained compound (13),
(14), (14" or (14") is extracted with an acetic acid ester (e.g.
ethyl acetate), it can be converted into an acetate salt in
accompany with hydrolysis of acetic acid ester. Alternatively,
the compound may be led to an appropriate organic or inor-
ganic acid addition salt using the aforementioned acid or acid
salt (e.g. sodium chloride, sodium bromide, sodium acetate,
potassium acetate, sodium nitrate, potassium nitrate, etc.) in
water, a solvent (e.g. ethanol, methanol, acetonitrile, acetone,
methyl ethyl ketone, etc.), or a hydrous solvent, and these acid
addition salt may be purified by recrystallization or chroma-
tography.

20

16
to 1 mole of the compound (7), and the reaction temperature
is usually about 60° C. to 150° C., preferably about 80° C. to
100° C. The produced compound (16) is obtained in the form
of'a salt with an acid used, or may be recovered in the form of
a free base by neutralization using sodium hydroxide or
potassium hydroxide, etc., if necessary.

Then, the compound (16) is reacted with a compound (12)
to prepare a compound (17), (18), (18') or (18") which is an
objective compound. The reaction of the compound (16) with
the compound (12) can be performed in the entirely same
manner as that in the aforementioned reaction of the com-
pound (11) with the compound (12), and the compound (17)
can undergo migration into the compound (18) in entirely the
same manner as that in the case of the compound (13). The
compounds (18") and (18") are a tautomer of the compound
(18).

In the compound (1) as mentioned above, when the posi-
tion 6 of the dihydrotriazine ring bears an asymmetric carbon
atom, two kinds of optical isomers can be separated into
respective isomers by a normal optical resolution. That is,
there are appropriately employed a method of isolating and
puritying an objective salt by forming diastercomer salt using
optically active carboxylic acid (e.g. D- and L-lactic acid, D-
and L-mandelic acid, D- and L-malic acid, D- and L-tartaric
acid, dibenzoyl-D- and L-tartaric acid, ditoloyl-L- and D-tar-

Preparation method 2
H,N N NH, Ri.NH N, NH,
hh g I
N N N NH
H o) Rl'/
HN NG 17 18"
CN R; R4 R; R4
H H
NH _ N NH, RS Ry
RNH, ————5 = Rh 12
7 NH  NH “
16
H
RlaNHTNTNHZ RlaNHYNTNHZ
N N HN N
18 18
Rz Ry R; Ry

(wherein all the symbols are each the same as defined above)

A process for preparing a compound represented by the
general formula (1) wherein R, is a hydrogen atom is shown
in Preparation method 2. According to the present process,
first, a compound (7) is converted into an acid addition salt
(e.g. a salt of hydrochloric acid, sulfuric acid, p-toluene-
sulfonic acid, benzenesulfonic acid, methanesulfonic acid,
etc.), and is reacted with dicyanodiamide (compound (15)) in
a solvent (e.g. methanol, ethanol, propanol, isopropanol,
butanol, benzene, toluene, xylene, ethyl acetate, tetrahydro-
furan, acetonitrile, N,N-dimethylformamide, etc.) to prepare
a biguanide derivative (compound (16)). The compound (16)
may be similarly prepared by reacting a compound (7) with a
compound (15) in the presence of an equivalent of an acid
(e.g. hydrochloric acid, sulfuric acid, p-toluenesulfonic acid,
benzenesulfonic acid, methanesulfonic acid, etc.) without
converting the compound (7) into an acid addition salt. The
amount of the compound (15) to be used is about 1 to 2 mol
equivalents, preferably about 1 to 1.3 mol equivalents relative
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taric acid, acidic amino acid such as L- and D-aspartic acid,
D- and L-glutamic acid, and N-protecting group-substituted
derivative of D- and L-amino acid) or sulfonic acid (e.g.
camphorsulfonic acid etc.), followed by neutralization; a
preferential crystallization; or a high performance liquid
chromatography using an optically active column. Among the
compound (1) which is an active ingredient of an antibacterial
agent of the present invention, the compounds (1a), (1b), (1c),
and (1d) are novel compounds.

Examples of a preferable embodiment of the compound (1)
include a compound in which at least one of R, and R, in the
general formula (1) is an optionally substituted alkyl group of
7 to 16 carbon atoms.

Examples of a preferable embodiment of the compound
(1a) include a compound in which R, in the general formula
(1a) is (i) a hydrogen atom, (ii) a phenyl group or a phenyla-
lIkyl group, each of which is optionally substituted, (iii) an
optionally substituted naphthyl group, (iv) a heterocyclic
group, a heterocyclic alkyl group or a heterocyclic ami-
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noalkyl group, each of which is optionally substituted, (v) an
optionally substituted alkyl group of 1 to 16 carbon atoms, or
(vi) a cyclo alkyl group or a cycloalkyl-alkyl group, each of
which is optionally substituted, and (a) when R is hydrogen,
then R, is (i) a phenyl group or a phenylalkyl group, each of
which is optionally substituted, (ii) a naphthyl group or naph-
thylalkyl group, each of which is optionally substituted, (iii)
a heterocyclic group, a heterocyclic alkyl group or a hetero-
cyclic aminoalkyl group, each of which is optionally substi-
tuted, or (iv) an optionally substituted alkyl group of 1 to 16
carbon atoms, said groups (i) to (iv) being attached to position
1 of the dihydrotriazine ring. Examples of a more preferable
embodiment include a compound in which R, in the afore-
mentioned general formula (1a) is a phenyl group or a phe-
nylalkyl group, each of which is optionally substituted, R; is
an optionally substituted alkyl group of 1 to 3 carbon atoms,
and R, is an optionally substituted alkyl group of 1 to 16
carbon atoms.

In addition, examples of a preferable embodiment of the
compound (1b) include a compound in which R, in the
aforementioned general formula (1b) is an optionally substi-
tuted phenyl group.

The compound (1) is not only useful in preventing or
treating bacterial infectious diseases of humans and other
mammals (dog, cat, sheep, pig, horse, cow, etc.), birds
(chicken, dabbling duck, duck, quail, turkey, etc.) and fish
(sea bream, young yellowtail, eel, etc.) by oral administration
or parenteral administration, but also extremely useful as an
external bactericides and disinfectants. When used as an
external bactericidal or disinfectant agent, the compound can
be not only used for the purpose of sterilizing or disinfecting
a wound site, a burn site or a bedsore site, or for the purpose
of'sterilizing or disinfecting an operation site before and after
operation, but also can be used for sterilizing or disinfecting
a hand or an arm of a medical employee, or sterilizing or
disinfecting medical equipments or medical environment
(construction and facilities thereof).

The compound (1) may also be used as an antiseptic or a
preservative for cosmetics (cream, emulsion, lotion, etc.).

As a medicine of the present invention, the compound (1)
or a pharmacologically acceptable salt thereof may be used as
it is, but generally a form of a medical preparation containing
the aforementioned active ingredients and 1 or 2 or more
pharmaceutical additives is preferable. Examples of such
pharmaceutical preparation include tablets, pills, capsules,
powders, granules, suppositories, injections, paste agents,
ointments, creams, gels, gel-like creams, lotions, emulsions,
suspensions, poultices, plasters, liniments, acrosols, syrups,
oral cavity agents, eye drops and nasal drops. The aforemen-
tioned tablets maybe coated tablets such as sugar-coated tab-
lets, gelatin-coated tablets, enteric coated tablets and film-
coated tablets, or may be double tablets or multilayer tablets.
Inter alia, the medicine of the present invention preferably has
a dosage form of an external agent, more preferably a dosage
form of external liquids.

The aforementioned pharmaceutical preparation can be
prepared by the method which is known per se or conven-
tional in the field of pharmacy.

In the medicine of the present invention, for preparing solid
preparations such as tablets, pills, capsules, powders and
granules, for example, excipients, binders, disintegrating
agents, surfactants or lubricants may be used as a preparation
additive. Examples of such excipients include sugars such as
lactose, white sugar and glucose; starches such as starch; and
crystalline cellulose; etc. Examples of such binders include
sugars or sugar alcohols such as glucose and maltitol;
polysaccharides such as starch; natural polymers such as
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gelatin; cellulose derivatives such as methylcellulose and car-
boxymethylcellulose; and synthetic polymer compounds
such as polyvinylpyrrolidone. Examples of such disintegrat-
ing agents include starch, sodium alginate, corn starch,
hydroxypropylstarch, polyvinylpyrrolidone and sodium
croscarmellose. Examples of such lubricants include stearic
acid salt, talc, boric acid powder and polyethylene glycol.
Examples of such surfactants include fatty acid ester.

When the medicine of the present invention has a dosage
form of suppositories, the medicine of the present invention
can be prepared by incorporating the compound (1) or a
pharmacologically acceptable salt thereof and, optionally, for
example, local anesthetics, anti-histamine agents, local
astringents, sulfa drugs, antibiotics, wound therapeutics, sur-
factants, vitamins, crude drug extracts, bile acids, antiseptics,
excipients, absorption promoters or amino acids into a lipo-
philic base, a hydrophilic base or an emulsion base.

When the medicine of the present invention has a dosage
form of injections, the medicine of the present invention can
be prepared by incorporating the compound (1) or a pharma-
cologically acceptable salt thereof and, optionally, prepara-
tion additives such as solubilizers, buffers and soothing
agents into a water-soluble solvent or a water-insoluble sol-
vent. It is preferable that injections of the present invention
are sterilized, and isotonic to blood, and injections may con-
tain sodium chloride, glucose or glycerin, etc. in order to be
isotonic to blood. Further, coloring agents, preservatives, per-
fumes, flavors or sweeteners may be optionally contained in
pharmaceutical preparations.

When the medicine of the present invention has a dosage
form of ointments, the medicine of the present invention can
be prepared by incorporating the compound (1) or a pharma-
cologically acceptable salt thereof and, optionally, prepara-
tion additives such as emulsifying agents such as anionic or
nonionic surfactants, and preservatives such as paraoxyben-
zoic acid esters into bases such as lipophilic bases such as
vaseline, liquid paraffin, silicone and vegetable oil; emulsion
bases such as hydrophilic vaseline and purified lanoline; or
water-soluble bases such as macrogol.

When the medicine of the present invention has a dosage
form of gels, the medicine of the present invention can be
prepared by incorporating the compound (1) or a pharmaco-
logically acceptable salt thereof and, optionally, preparation
additives such as lower alcohols, neutralizing agents, surfac-
tants and absorption promoters into a base obtained by adding
a gelling agent (e.g. carboxyvinyl polymer, hydroxyethylcel-
Iulose, hydroxypropylcellulose, methylcellulose, ethylcellu-
lose, carboxymethylcellulose and alginic acid propylene gly-
col ester, etc.) to water.

When the medicine of the present invention has a dosage
form of creams, the medicine of the present invention can be
prepared by incorporating the compound (1) or a pharmaco-
logically acceptable salt thereof and, optionally, preparation
additives such as emulsifying agents, antiseptics, absorption
promoters and rash preventing agents into a base containing
fatty acid esters (e.g. myristic acid ester, palmitic acid ester,
diethyl sebacate, hexyl laurate, cetyl isooctate, etc.), lower
alcohols (e.g. ethanol, isopropanol, etc.), hydrocarbons (e.g.
liquid paraffin, squalane, etc.), polyhydric alcohols (e.g. pro-
pylene glycol, 1,3-butylene glycol, etc.) or higher alcohols
(e.g. 2-hexyldecanol, cetanol, 2-octyldodecanol, etc.).

In addition, in order to obtain gel-like creams having a
nature between creams and gels, a gelling agent and a neu-
tralizing agent may be added to the aforementioned creams.

When the medicine of the present inventions has a dosage
form of external liquids, the medicine of the present invention
can be prepared by incorporating the compound (1) or a
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pharmacologically acceptable salt thereof and, optionally,
preparation additives such as bufters, stabilizers, antiseptics,
pH adjusting agents, solvents, solubilizers, flavors, gels, cor-
rigents and refreshing agents into a solvent. Examples of such
solvent include, for example, glycerin, propylene glycol,
ethanol, isopropanol, butylene glycol, water, sorbitol, man-
nitol, xylitol, glucose, e-aminocaproic acid, glycine, glutamic
acid salt, sodium hyaluronate, polyethylene glycols, carbox-
yvinyl polymers, higher alcohols such as cetanol and stearyl
alcohol, fatty acid esters such as medium-chain fatty acid
esters and isopropyl mysristate, higher fatty acid such as
stearic acid, squalane, liquid paraffin, white vaseline and puri-
fied lanolin.

Herein, examples of external liquids include liquid prepa-
rations which are subjected to external use such as washing,
injection, wet compression, inhalation, spraying, enema
administration, coating, drug bathing, clean wiping, disinfec-
tion, eye dropping, eye washing, ear dropping and nasal drop-
ping.

Aerosols can be prepared by using external liquids of the
present invention together with a normal propellant.
Examples of the propellant include dimethyl ether, liquefied
petroleum gas, N, gas, nitrous oxide gas, CO, gas, and alter-
native chlorofluorocarbon gas. The compressed air may be
used without using a propellant. Alternatively, a mixture of
them may be used.

Administration route, dose and administration frequency
of the medicine of the present invention are not particularly
limited, and can be appropriately selected depending on vari-
ous conditions such as the kind of diseases to be treated, age
and body weight of patients, symptom and severity of dis-
eases. More specifically, a therapeutic dose as an antibacterial
agent is about 0.001 to 100 mg/kg per adult a day in the case
of oral administration. When the medicine of the present
invention is an external agent for the purpose of sterilization
ordisinfection, it is preferable that a dose is adjusted so that an
active ingredient is 0.01 to 10% by weight.

WORKING EXAMPLES

The present invention will be further explained in more
detail by way of the following Working Examples. The
present invention is not limited to these Examples.

Working Example 1

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-(4'-meth-
oxybenzylamino)-1,3,5-triazine hydrochloride

80 ml of methanol, 120 ml of acetone and 0.1 ml of con-
centrated hydrochloric acid were added to 2.0 g (4.6 mmol) of
N'-(4-methoxybenzyl)-N°-decyl-bigunide dihydrochloride,
and the mixture was refluxed for 21 hours. After removal of
the solvent by evaporation under reduced pressure, the resi-
due was dissolved in a 80% aqueous acetonitrile solution, and
the solvent was removed by evaporation under reduced pres-
sure. The residue was purified by subjecting to silica gel
column chromatography (elution with a mixture of chloro-
form/ethanol/acetic acid (9:0.5:9.5) to obtain 1.7 g of a col-
orless resinous solid.

'"H-NMR(CDCl15)3: 0.87(3H,t,J=7 Hz,CHy,), 1.1-1.6(16H,
m), 1.40(6H,s,(CH;),C), 3.28(H,br dt-like NHCH,), 3.77
(3H,s,CH;0), 4.45(2H,d,J=5 Hz,ArCH,NH), 6.81(2H,d,J]=8
Hz,ArH), 7.11(1Hbr tlike NHCH,), 7.19(2H,d,J=8
Hz,ArH), 7.45(1H,br t-like,ArCH,NH), 8.47, 8.60(each
1H,br s, NH,NH™).
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By 'H—'H COSY, coupling was recognized between
NHCH,(d: 3.28), NHCH,(&: 7.11), ArCH,NH(J: 4.45) and
ArCH,NH(d: 7.45) signals. In addition, no coupling was
recognized between triazine ring NH and NH*(8: 8.47,8.60)
signals and other proton.

Working Example 2

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-benzy-
lamino-1,3,5-triazine methanesulfonate

To a solution of 11.0 g (27.2 mmol) of N'-benzyl-N>-
decyl-biguanide dihydrochloride in 150 ml of methanol was
added 16 ml of 5N aqueous sodium hydroxide, and the mix-
ture was stirred at 60° C. for 30 minutes. After removal of the
solvent by evaporation under reduced pressure, the residue
was extracted with chloroform. The extract was washed with
water, the solvent was removed by evaporation under reduced
pressure, and 100 ml of acetone and 16 g (19.0 mmol) of
piperidine were added to the residue. The mixture was
refluxed for 17 hours, and then concentrated under reduced
pressure to remove the solvent. The residue was washed with
water, and sufficiently dried under reduced pressure to obtain
10.0 g of a colorless resinous solid. Then, 2.5 g (6.7 mmol) of
the above solid was dissolved in 50 ml of acetone, and 16 g
(16.7 mmol) of methanesulfonic acid was added thereto. The
solvent was evaporated off under reduced pressure to give a
residue, which was dissolved in 70% aqueous acetonitrile.
The solvent was removed by evaporation under reduced pres-
sure, and the residue was purified by silica gel column chro-
matography (elution with a mixture of chloroform and metha-
nol (9:1.5)), and ether was added for crystallization, yielding
2.6 g of colorless crystals having a melting point of not higher
than 50° C.

'H-NMR(CDCl,)3: 0.88(3H,t J=7 Hz,CH,), 1.1-1.6(16H,
m), 1.40(6H,s,(CH,),C), 2.76(3H,s,CH;SO;7), 3.22(2H,br
dt-like,NHCH,), 4.50(2H,d,J=6 Hz,ArCH,NH), 7.16(1H,br
t-like,NH), 7.2-7.3(SH,m,ArH), 7.60(1H,t,J=6 Hz,NH), 7.96,
8.09(each 1H,br s, NH,NH*).

Working Example 3

3,6-Dihydro-6,6-dimethyl-2-(3',4'-dimethoxybenzy-
lamino)-4-decylamino-1,3,5-triazine hydrochloride

75 ml of methanol, 120 ml of acetone and 0.2 ml of con-
centrated hydrochloric acid were added to 3.5 g (7.5 mmol) of
N'-(3,4-dimethoxybenzyl)-N>-dodecyl-bignanide dihydro-
chloride, and the mixture was refluxed for 24 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform and methanol (9:1.2)),
and dissolved in 70% aqueous acetonitrile. The solution was
concentrated under reduced pressure to remove the solvent,
and the residue was sufficiently dried under reduced pressure
to obtain 2.2 g of a colorless resinous solid.

'H-NMR(CDCl,)3: 0.87(3H,t,J=7 Hz,CH,), 1.1-1.6(16H,
m), 1.42(6H,s,(CH;),C), 3.30(2H,br dt-like, NHCH,), 3.85,
3.86(each 3H,s,CH,0), 4.46(2H,d,J=6 Hz,ArCH,), 6.7-6.9
(3H,m,ArH), 7.12,7.46(each 1H,br t-like,NH),
8.51,8.63(each 1H,br s, NH,NH™).
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Working Example 4

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-(4'-meth-
oxyphenethylamino)-1,3,5-triazine hydrochloride

125 ml of methanol, 80 ml of acetone and 0.2 ml of con-
centrated hydrochloric acid were added to 2.0 g (4.5 mmol) of
N*'-(4-methoxyphenethyl)-N°-decyl-biguanide dihydrochlo-
ride. The mixture was refluxed for 24 hours, and the solvent
was distilled off under reduced pressure. The residue was
purified by silica gel column chromatography (elution with a
mixture of chloroform/methanol/acetic acid (8:0.6:0.6)), and
dissolved in 70% aqueous acetonitrile. The solvent was dis-
tilled oft under reduced pressure, followed by sufficient dry-
ing under reduced pressure to obtain 2.1 g of a colorless
resinous solid.

'H-NMR(CDC1,)d: 0.87(3H,t,J=7 Hz,CH,), 1.12-1.6
(16Hm), 1.43(6H,s,(CH,),C), 2.80(2H,t,J=7 Hz,ArC
H,CH,NH), 3.33(2H,br dt-like, NHCH,), 3.51(2H, br dt-like,
ArCH,CH,NH),3.77(3H,s,CH;0), 6.82(2H,d,J=9 Hz,ArH),
7.11(2H,d,J=9 Hz,ArH), 7.08-7.16(1H,over lap,NHCH,),
7.21(1H,br t-like,ArCH,CH,NH), 8.49,8.51(each 1H,br
s,NH,NH").

By 'H—'H COSY, coupling was recognized between
NHCH,(d: 3.33) and NHCH,(3: 7.08-7.16), ArC
H,CH,NH(5: 2.80) and ArCH,CH,NH(d: 3.51), ArCH,C
H,NH (8: 3.51) and ArCH,CH,NH(9: 7.21) signals. In addi-
tion, no coupling was recognized between triazine ring NH
and NH* signals (8: 8.49, 8.51) and other proton.

Working Example 5

3,6-Dihydro-6,6-dimethyl-4-nonylamino-2-(4'-meth-
oxyphenethylamino)-1,3,5-triazine hydrochloride

100 ml of methanol, 40 ml of acetone and 0.2 ml of con-
centrated hydrochloric acid were added to 2.0 g (4.6 mmol) of
N'-(4-methoxyphenethyl)-N>-nonyl-biguanide ~ dihydro-
chloride, and the mixture was refluxed for 20 hours. The
solvent was distilled off under reduced pressure to give a
residue, which was dissolved in hydrous ethanol. The solvent
was distilled off under reduced pressure, and the residue was
purified by silica gel column chromatography (elution with a
mixture of chloroform/methanol/acetic acid (8:0.7:0.7)) to
obtain 1.2 g of a colorless resinous solid.

'H-NMR(CD,0D) &: 0.903H,t,J=7 Hz,CH,), 1.2-1.5
(18H,m,(CH,)s, (CH;),C), 1.66(2H,m,NHCH,CH,), 2.91
(2H,t,J=7 Hz,ArCH,CH,), 3.29(2H,t,J=6 Hz,NHCH,CH,),
3.56(2H,t,J=7 Hz,ArCH,CH,), 3.77(3H,5,CH;0), 6.88(2H,
d,J=9 Hz,ArH), 7.22(2H,d,J=9 Hz,ArH).

Working Example 6

4-Undecylamino-3,6-dihydro-6,6-dimethyl-2-(4'-
methoxyphenethylamino)-1,3,5-triazine hydrochlo-
ride

100 ml of methanol, 40 ml of acetone and 0.2 ml of con-
centrated hydrochloric acid were added to 2.0 g (4.3 mmol) of
N'-(4-methoxyphenethyl)-N>-undecyl-biguanide ~dihydro-
chloride, and the mixture was refluxed for 16 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform/methanol/acetic acid
(8:0.5:0.5)), and dissolved in hydrous ethanol. The solvent
was distilled off under reduced pressure, followed by suffi-
cient drying under reduced pressure to obtain 16 g of a col-
orless resinous solid.
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'H-NMR(DMSO-d,)8: 0.85(3H,m,CH,), 1.0-1.6(18H,
m), 1.35(6H,s,(CH,),C), 2.74(2H.m, ArCH,CH,), 3.26(2H,
mNHCH,), 3.42(2H,m,ArCH,CH,), 3.72(3H,5,CH,0),
6.86(2H,m,Arf), 7.14(2H.mArf), 7.1-8.4(3H,m,NHx3),
8.49(1H,br s,NH*).

Working Example 7

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-(4'-hy-
droxybenzylamino)-1,3,5-triazine hydrochloride

25 ml of methanol, 40 ml of acetone and 0.1 ml of concen-
trated hydrochloric acid were added to 1.9 g (4.5 mmol) of
N*'-(4-hydroxybenzyl)-N’-decyl-biguanide dihydrochloride,
and the mixture was refluxed for 30 hours. The solvent was
distilled off under reduced pressure, and the residue was
recrystallized with 80% aqueous acetonitrile to obtain 0.4 gof
colorless crystals having a melting point of 109 to 111° C.

'H-NMR(CDCl,)d: 0.87(3H,t,J=7 Hz,CH,), 1.2-1.6(16H,
m), 1.46(6H,s,(CH;),C), 3.32(2H,br dt-like, NHCH,), 4.41
(2H,d,J=6 Hz,ArCH,), 6.81(2H,d,J=9 Hz,ArH), 7.11(2H.d,
J=9 Hz,ArH), 7.24(2H,m,NHx2), 8.13,8.44,8.83(each
1H,brs, NH,OH,NH")

Working Example 8

4-Octylamino-3,6-dihydro-6,6-dimethyl-2-(4'-hy-
droxybenzylamino)-1,3,5-triazine hydrochloride

25 ml of methanol, 40 ml of acetone and 0.1 ml of concen-
trated hydrochloric acid were added to 16 g (4.6 mmol) of
N'-(4-hydroxybenzyl)-N>-octyl-biguanide dihydrochloride,
and the mixture was stirred at 40° C. for 63 hours, and
refluxed for 8 hours. The solvent was distilled off under
reduced pressure, to give a residue, which was dissolved in
80% aqueous acetonitrile. The solvent was distilled off under
reduced pressure, and the residue was purified by silica gel
column chromatography (elution with a mixture of chloro-
form and methanol (8:2)) to obtain 16 g of a colorless resinous
solid.

'"H-NMR(CDCl,)3: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.6(12H,
m), 1.40(6H,s,(CH;),C), 3.31(2H,m,NHCH,), 4.42(2H,m,
ArCH,), 6.82(2H,d,J=7 Hz,ArH), 7.09(2H,d,J=7 Hz,ArH),
7.0-7.2(1H,over lap), 7.26,8.19,8.25(each 1H,m).

Working Example 9

4-Undecylamino-3,6-dihydro-6,6-dimethyl-2-(4'-
hydroxybenzylamino)-1,3,5-triazine hydrochloride

25 ml of methanol, 40 ml of acetone and 0.1 ml of concen-
trated hydrochloric acid were added to 2.0 g (4.5 mmol) of
N'-(4-hydroxybenzyl)-N>-undecyl-biguanide dihydrochlo-
ride, and the mixture was refluxed for 24 hours. The solvent
was distilled off under reduced pressure, and the residue was
purified by silica gel column chromatography (elution with a
mixture of chloroform and methanol (8:1.5)), and then
recrystallized with 80% aqueous acetonitrile to obtain 0.73 g
of colorless crystals having a melting point of 110to 112° C.

'H-NMR(CDCl,)3: 0.88(3H,t,J=7 Hz,CH,), 1.1-1.6(20H,
m), 1.46(6H,s,(CH;),C), 3.32(2H,br dt-like, NHCH,), 4.41
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(2M,d.J=5 Hz,ArCH,), 6.80(2H,d,]=9 Hz,ArH), 7.11(2H.d,
J=9 Hz,ArH), 7.25(2H,m,NHx2), 8.13.8.44,8.86(each 1Hbr
s,NILOH,NH").

Working Example 10

3,6-Dihydro-4-decylamino-2-(4'-methoxyphenethy-
lamino)-1,3, 5-triazine hydrochloride

200 ml of n-butanol, 6 ml (67.8 mmol) of methylal and 0.7
ml of concentrated hydrochloric acid were added to 2.5 g (5.6
mmol) of N*-(4-methoxyphenethyl)-N°-decyl-biguanide
dihydrochloride, and the mixture was refluxed for 68 hours.
The solvent was distilled of f under reduced pressure, and
dissolved in 80% aqueous acetonitrile. The solvent was dis-
tilled off under reduced pressure to give a residue, which was
purified by silica gel column chromatography (elution with a
mixture of chloroform/methanol/acetic acid (8:0.7:0.7)) to
obtain 0.7 g of a colorless resinous solid.

'H-NMR(CDCl,) §: 0.87(3H,t,J=7 Hz, CH,), 1.1-1.9
(16H,m), 2.80(2H,t,J=7 Hz,ArCH,CH,), 3.34(2H,br dt-like,
NHCH,), 3.52(2H,br dt-like,ArCH,CH,), 3.78(3H,s,CH;0),
4.47(2H,5,CH,), 6.83(2H,d,J=8 HzArH), 7.12(2H,d,J=8
Hz,ArH), 7.3-7.5(2H,m,NHx2), 8.24(2H,m,NH,NH™").

Working Example 11

4-Undecylamino-3,4-dihydro-6-methyl-2-(4'-meth-
oxybenzylamino)-1,3,5-triazine hydrochloride

Under ice-cooling, 100 ml of ethanol, 5 ml (89.2 mmol) of
acetaldehyde and 0.4 ml of concentrated hydrochloric acid
were added to 4.0 g (8.9 mmol) of N'-(4-methoxybenzyl)-
N°-undecyl-biguanide dihydrochloride, and the mixture was
refluxed for 24 hours. The solvent was distilled off under
reduced pressure, and the residue was purified by silica gel
column chromatography (elution with a mixture of chloro-
form and methanol (9:1.5)), and dissolved in 70% aqueous
acetonitrile. The solvent was distilled off under reduced pres-
sure, followed by sufficient drying under reduced pressure to
obtain 1.4 g of a colorless resinous solid.

'H-NMR(CDCl,)$: 0.88(3H,t,J=7 Hz,CH,), 1.2-1.4(16H,
m), 1.33(3H,d,J=6 Hz,HCCH,), 1.50(2H,m ,NHCH,CH,),
3.29Q2H,br dt-like NHCH,CH,), 3.77(3H.s,CH,0), 4.45
(2H,d,J=6 Hz,ArCH,NH), 4.72(1H,m,HCCH,), 6.82(2H,d,
J=9 Hz,ArH), 7.19(2H,d,J=9 Hz,ArH), 7.27(1H,br t-like,N
H), 7.58(1H,tJ=6 Hz,NH), 8.33,8.45(each 1H,br s,NH,
NH*).

Working Example 12

4-Octylamino-2-(3',4'-dichlorobenzylamino)-3,6-
dihydro-6,6-dimethyl-1,3,5-triazine hydrochloride
M

2-Amino-4-octylamino-1-(3',4'-dichlorobenzyl)-1,6-
dihydro-6,6-dimethyl-1,3,5-triazine hydrochloride
)

25 ml of methanol, 40 ml of acetone and 0.1 ml of concen-
trated hydrochloric acid were added to 1.8 g (4.4 mmol) of
N*'-(3',4'-dichlorobenzyl)-N’-octyl-biguanide ~ hydrochlo-
ride, and the mixture was refluxed for 24 hours. The solvent
was distilled of funder reduced pressure, and the residue was
dissolved in 80% aqueous acetonitrile. The solvent was dis-
tilled off under reduced pressure, and the residue was purified
by silica gel column chromatography to obtain 0.5 g of a
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colorless resinous solid (1) from the first main elution fraction
with a mixture of chloroform and methanol (95:5), and 0.7 g
of'a colorless resinous solid (2) from the second main elution
fraction.

(1) "H-NMR (CDCly) &: 0.87(3H,1,J=7 Hz,CH,), 1.2-1.6
(12H,m), 1.45(6H,s,(CH;),C), 3.24(2H,br dt-like, NHCH,),
4.46(2H,d,J=6 Hz, ArCH,NH), 7.11(1H,d,J=8 Hz,ArH), 7.15
(1H,br t-like NHCH,,), 7.35(1H,d,J=8 Hz,ArH), 7.36(1H,s,
ArH), 7.71(1H,br t-like,ArCH,NH), 8.54,8.58(each 1H,br
s,NH,NH").

By 'H—'H COSY, coupling was recognized between
NHCH,(d: 3.24) and NHCH,(d: 7.15), ArCH,NH(d: 4.46)
and ArCH,NH(d: 7.71) signals. In addition, no coupling was
recognized between triazine ring NH and NH* signals (8:
8.54, 8.58) and other proton.

(2) '"H-NMR (CDCl,) §: 0.88(3H,t,J=7 Hz, CH,), 1.1-1.6
(12H,m), 1.47(6H,s,(CH;),C), 3.21(2H,m,NHCH,), 4.79
(2H,m,ArCH,), 5.9-6.6(2H,br,NH,), 7.05-7.45(3H,m,ArH),
7.30-7.45(1H,0ver lap, NHCH,), 9.03(1H,m,NH™).

By 'H—'H COSY, coupling was recognized between
NHCH,(8: 3.21) and NHCH, (8: 7.30-7.45) signals. No cou-
pling was recognized between NH,(d: 5.9-6.6) and NH*(3:
9.03) signals and other proton.

Working Example 13

2-Amino-1,6-dihydro-6,6-dimthyl-4-nonylamino-1-
(2',3",4'-trifluorophenyl)-1,3,5-triazine hydrochloride

50 ml of methanol, 80 ml of acetone and 0.1 ml of concen-
trated hydrochloric acid were added to 1.3 g (3.0 mmol) of
N'- (2,34-trifluoroanilino)-N>-nonyl-biguanide dihydro-
chloride, and the mixture was refluxed for 16 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform/methanol/acetic acid
(9:0.5:0.5)), and dissolved in 80% aqueous ethanol. The sol-
vent was distilled off under reduced pressure, followed by
sufficient drying under reduced pressure to obtain 1.2 g of a
pale yellow resinous solid.

'H-NMR(CDCl,)3: 0.88(3H,t,J=7 Hz,CH,), 1.1-1.6(14H,
m), 1.44(6H,s,(CH;),C), 3.32(2H,br dt-like NHCH,), 7.12
(1H,m,ArH), 8.46(1H,m,ArH).

Working Example 14

2-Amino-1,6-dihydro-6,6-dimethyl-4-decylamino-1-
(4'-methoxyphenyl)-1,3,5-triazine hydrochloride

50 ml of methanol, 40 ml of acetone and 0.2 ml of concen-
trated hydrochloric acid were added to 1.5 g (3.6 mmol) of
N*'-(4-methoxyphenyl)-N>-decyl-biguanide  dihydrochlo-
ride, and the mixture was refluxed for 20 hours. The solvent
was distilled off under reduced pressure, and the residue was
purified by silica gel column chromatography (elution with a
mixture of chloroform and methanol (9:1)). The eluate was
dissolved in 80% aqueous acetonitrile, and the solvent was
distilled off under reduced pressure, followed by sufficient
drying under reduced pressure to obtain 0.92 g of a pale
yellow resinous solid.

'H-NMR(CDCl,)3: 0.88(3H,t,J=7 Hz,CH,), 1.1-1.7(16H,
m), 1.49(6H,s,(CH;),C), 3.33(2H,br dt-like, NHCH,), 3.86
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(3M,5,CH,0), 4.4-5.5(2H,br,NH,), 7.02(2H.d,]=0 Hz,ArH),
7.19(2H,d,J=9 Hz,ArH), 7.95(1H,t,J=6 Hz,NHCH,), 9.83
(1H,m,NH*).

Working Example 15

4-Amino-3,6-dihydro-6-dodecyl-2-(4'-methoxyphen-
ethylamino)-1,3,5-triazine hydrochloride (1)

2,4-Diamino-1,6-dihydro-6-dodecyl-1-(4'-methox-
yphenethyl)-1,3,5-triazine hydrochloride (2)

100 ml of ethanol, 8.8 ml (37.1 mmol) of 1-tridecanal and
0.8 ml of concentrated hydrochloric acid were added to 5.0 g
(18.4 mmol) of N*-(4-methoxyphenethyl)-biguanide hydro-
chloride, and the mixture was refluxed for 22 hours. The
solvent was distilled of f under reduced pressure, and the
residue was purified by silica gel column chromatography.
The first main fraction eluted with a mixture of chloroform
and methanol (9:1.5) was recrystallized from 70% aqueous
acetonitrile to obtain 0.92 g of colorless crystals (1) having a
melting point of 100 to 102° C., and the second main eluate
was recrystallized from 70% aqueous acetonitrile to obtain
1.1 g of colorless crystals (2) having a melting point of 165 to
170° C.

(1) '"H-NMR (CDCl,) §: 0.87(3H,t,J=7 Hz,CH,), 1.2-1.5
(20H,m), 1.64(2H,m,HCCH,), 2.78(2H,,J=8 HzArC
H,CH,NH), 3.50(2H,br dt-like,ArCH,CH,NH), 3.77(3H,s,
CH,0), 4.63(1H,br t-like, HCCH,,), 6.82(2H,d,J=8 Hz,ArH),
7.12(2H,d,J=8Hz,ArH), 7.46(1H,t,J=6 Hz,ArCH,CH,NH),
8.43, 8.77(each 1H,m,NH,NH™").

By 'H—'H COSY, coupling was recognized between
HCCH, (d: 1.64) and HCCH, (9: 4.63), ArCH,CH,NH(5:
2.78) and ArCH,CH,NH(d: 3.50), ArCH,CH,NH(5: 3.50)
and ArCH,CH,NH(8: 7.46) signals. In addition, no coupling
was recognized between triazine ring NH and NH* signals(3:
8.43, 8.77) and other proton.

(2) '"H-NMR (CDCl,) §: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.5
(20H,m), 1.60(2H,m,HCCH,), 2.91(2H,m,ArCH,CH,),
3.10, 4.02(each 1H,m m,ArCH,CH,), 3.78(3H,s,CH;0),
4.20(1H,m,HCCH,), 6.84(2H,d,J=9 Hz,ArH), 6.8-7.4(2H,br,
NH,), 7.20(2H,d,J=9 Hz,ArH), 8.05(2H,m,NH,), 8.54(1H,br
s,NH™).

Working Example 16

4-Amino-3,6-dihydro-6-dodecyl-2-(4'-methoxyben-
zylamino)-1,3,5-triazine hydrochloride (1)

2,4-Diamino-1,6-dihydro-6-dodecyl-1-(4'-methoxy-
benzyl)-1,3,5-triazine hydrochloride (2)

100 ml of ethanol, 9.2 ml (38.7 mmol) of 1-tridecanal and
0.8 ml of concentrated hydrochloric acid were added to 5.0 g
(19.4 mmol) of N'-(4-methoxybenzyl)-biguanide hydrochlo-
ride, and the mixture was refluxed for 24 hours. The solvent
was distilled off under reduced pressure, and the residue was
purified by silica gel column chromatography. The first main
fraction eluted with a mixture of chloroform and methanol
(9:1.5) was recrystallized from 70% aqueous acetonitrile to
obtain 3.0 g of colorless crystals (1) having a melting point of
162 to 164° C., and the second main eluate was recrystallized
from 70% aqueous acetonitrile to obtain 1.3 g of colorless
crystals (2) having a melting point of 182 to 184° C.

(1) '"H-NMR (CDCl,) §: 0.87(3H,t,J=7 Hz,CH,), 1.2-1.5
(20H,m), 1.68(2H,m,HCCH,), 3.77(3H,s,CH;0), 4.42(2H,
m,ArCH,NH), 4.63(1H,br t-like, HCCH,), 4.9-5.2(1H,br,
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NH), 6.83(2H,d,J=8 Hz,ArH), 7.18(2H,d,J=8 Hz,ArI]), 7.72
(1H,t,J=6 Hz, ArCH,NH), 8.45, 8.69(cach 11, br s,NFLNII").

(2) "H-NMR (CDCL,) 8: 0.88(31L,,J=7 Hz,CH,), 1.0-1.6
(20H,m), 1.66(2H,m,HICCH.,), 3.78(3H.5,CH,0), 3.97,4.91
(each 1H,m,m,ArCH,), 4.33(1H,m.HCCH,), 6.82(2H,d,J=8
HzArH), 7.13(2H.d,J=8 HzArH), 6.4-8.9(3H,br,NHx3),
8.28(1H,m,NH).

Working Example 17

4-Amino-6-octyl-3,6-dihydro-2-(4'-trifluoromethyl-
benzylamino)-1,3,5-triazine hydrochloride

100 ml of ethanol, 4.4 m1 (25.6 mmol) of 1-nonanal and 0.7
ml of concentrated hydrochloric acid were added to 5.0 g
(16.9 mmol) of N!-(4-trifluoromethylbenzyl)-biguanide
hydrochloride, and the mixture was refluxed for 26 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform and methanol (9:1.5))
to give a residue, which was dissolved in 80% aqueous etha-
nol. The solvent was distilled off under reduced pressure,
followed by sufficient drying under reduced pressure to
obtain 2.3 g of a colorless resinous solid.

'H-NMR (CDCl,) &: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.5
(12H,m), 1.702H,m,HCCH,), 4.57(2H,d,J=6 Hz,ArC
H,NH), 4.73(1H,t,J=6 Hz,HCCH,), 5.3-5.8(1H,br,NH), 6.8-
7.5(1H,br,NH), 7.40(2H,d,J=8 Hz,ArH), 7.56(2H,d,J=8
Hz,ArH), 8.07(1H,tJ=6 Hz,ArCH,NH), 8.49, 8.59(each
1H,br s, NH,NH™).

Working Example 18

4-Amino-3,6-dihydro-6-decyl-2-(4'-triffuoromethyl-
benzylamino)-1,3,5-triazine hydrochloride (1)

2,4-Diamino-1,6-dihydro-6-decyl-1-(4'-trifluorom-
ethylbenzyl)-1,3,5-triazine hydrochloride (2)

100 ml of ethanol, 5.3 ml (25.7 mmol) of 1-undecanal and
0.7 ml of concentrated hydrochloric acid were added to 5.01
g (16.9 mmol) of N*-(4-trifluoromethylbenzyl)-biguanide
hydrochloride, and the mixture was refluxed for 24 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography.
The first main fraction eluted with a mixture of chloroform
and methanol (9:1.5) was recrystallized from 80% aqueous
acetonitrile to obtain 1.41 g of colorless crystals (1) having a
melting point of 163 to 166° C., and the second main eluate
was recrystallized from 80% aqueous acetonitrile to obtain
0.87 g of colorless crystals (2) having a melting point of 208
to 211°C.

(1) 'H-NMR (CDCl1,)8: 0.88(3H,t,J=7 Hz,CH,), 1.0-1.5
(16Hm), 1.702H,m,HCCH,), 4.58(2H,d,J=6 Hz,ArC
H,NH), 4.73(1H,t,J=6 Hz,HCCH,), 5.6-6.3(1H,br,NH), 6.7-
73(1H,br,NH), 7.42(2H,d,J=8 Hz,ArH), 7.57(2H,d,J=8
Hz,ArH), 8.08(1HtJ=6 Hz, ArCH,NH), 8.49,8.50(each
1H,br s, NH,NH*).

(2) 'H-NMR(CDCL,)8: 0.88(3H,t,J=7 Hz,CH;), 1.0-1.8
(18H,m), 4.31,5.19(each 1H,ABq,J=17 HzArCH,),
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4.51(1Hm,HCCH,), 6.9-7.4(2H,br,NH,), 7.45(2H,d,J=8
Hz,ArH), 7.63(2H,d,J=8 Hz,ArH), 7.91(2H,br s,NH,), 9.04
(1H,br s,NH*).

Working Example 19

4-Amino-6-undecyl-3,6-dihydro-2-(4'-trifluorometh-
ylbenzylamino)-1,3,5-triazine hydrochloride

100 ml of ethanol, 5.6 ml (25.4 mmol) of 1-dodecanal and
0.7 ml of concentrated hydrochloric acid were added to 5.0 g
(16.9 mmol) of N'-(4-trifluoromethylbenzyl)-biguanide
hydrochloride, and the mixture was refluxed for 26 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform and methanol (9:1.5)).
An aqueous acetonitrile solution was added to the eluate to
obtain 2.4 g of colorless crystals having a melting point of 144
to 149° C.

'H-NMR(CDC15)3: 0.88(3H,t,J=7 Hz,CHy,), 1.1-1.5(18H,
m), 1.69QH,mHCCH,), 4.57(2H,d,J=6 Hz,ArCH,NH),
4.72(1H,t,J=6 Hz,HCCH,), 5.3-5.8(1H,br,NH), 6.9-7.4(1H,
br,NH), 7.40(2H,d,J=8 Hz,ArH), 7.56(2H,d,J=8 Hz,ArH),
8.06(1H,br t-like,ArCH,NH), 8.47,8.58(each 1H,br s,NH,
NH*).

Working Example 20

2,4-Diamino-1,6-dihydro-6-heptyl-1-(4'-tert-bu-
tylphenyl)-1,3,5-triazine hydrochloride

100 ml of ethanol, 4.3 g (33.1 mmol) of 1-octanal and 0.9
ml of concentrated hydrochloric acid were added to 6.0 g
(22.2 mmol) of N*-(4-tert-butylphenyl)-biguanide hydro-
chloride, and the mixture was refluxed for 20 hours. The
solvent was concentrated under reduced pressure, and the
residue was cooled. The resulting precipitated colorless crys-
tals were collected by filtration, and recrystallized from 80%
aqueous ethanol to obtain 4.2 g of colorless crystals having a
melting point of 239 to 241° C.

'H-NMR(DMSO-d,)8: 0.77(3H,t,J=7 Hz,CH,), 1.0-1.4
(10H,m), 1.24(9H,s,(CH;),0), 1.49(2H,m,HCCH,),
4.85(1H,m,HCCH,), 6.3-6.8(1H,br,NH), 7.2-7.8(2H,over
lap,NH), 7.23(2H,d,J=9 Hz,ArH), 7.47(2H,d,J=9 Hz,ArH),
8.71(1H,br s, NH™).

Working Example 21

6-Octyl-2,4-diamino-1,6-dihydro-1-(4'-tert-butylphe-
nyl)-1,3,5-triazine hydrochloride

100 ml of ethanol, 4.8 ml (27.9 mmol) of 1-nonanal and 0.8
ml of concentrated hydrochloric acid were added to 5.0 g
(18.5 mmol) of N'-(4-tert-butylphenyl)-biguanide hydro-
chloride, and the mixture was refluxed for 15 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform and methanol (9:1.5)),
and recrystallized from 70% aqueous acetonitrile to obtain 16
g of colorless crystals having a melting point of 231 to 234° C.

'H-NMR(CDC,)8: 0.86(3H,t,J=6 Hz,CH,), 1.1-1.5(12H,
m), 1.36(9H,s,(CH;);C), 1.67(2H,m,HCCH,), 4.91(1H,m,
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HCCH,), 5.2-5.6(1H,br,NH), 6.4-6.8(1HL,br,NH), 7.22(2H,d,
J=9 Hz.ArH), 7.55(2H,d,J=9 Hz,ArH), 7.8-8.1(1H,br,NH),
9.77(1H,br s,NH*).

Working Example 22

2,4-Diamino-1,6-dihydro-6-nonyl-1-(4'-tert-bu-
tylphenyl)-1,3,5-triazine hydrochloride

100 ml of ethanol, 5.2 g (33.3 mmol) of 1-decanal and 0.9
ml of concentrated hydrochloric acid were added to 6.0 g
(22.2 mmol) of N'-(4-tert-butylphenyl)-biguanide hydro-
chloride, and the mixture was refluxed for 7 hours. The sol-
vent was concentrated under reduced pressure, and the resi-
due was cooled. The resulting precipitated crystals were
filtered, and recrystallized from 80% aqueous ethanol to
obtain 3.1 g of colorless crystals having a melting point 0£ 238
to 240° C.

'"H-NMR(DMSO-dy) 8: 0.783H,1,J=7 Hz,CH,), 1.0-1.4
(14H,m), 1.24(9H,s,(CH;)50), 1.49(2H,m,HCCH,),
4.85(1H,m,HCCH,), 6.4-6.8(1H,br,NH), 7.2-7.8(2H,m,
NH), 7.23(2H,d,J=8 Hz,ArH), 7.47(2H,d,J=8 Hz,ArH), 8.74
(1H,m,NH").

Working Example 23

4-Amino-3,6-dihydro-6-nonyl-2-(4'-tert-butyla-
nilino)-1,3,5-triazine hydrochloride

50 ml of ethanol and 50 ml of water were added to 2.0 g (4.9
mmol) of the compound of Working Example 22, and the
mixture was adjusted to a pH of 11 to 12 with 5N sodium
hydroxide. The mixture was refluxed for 2 hours, and cooled.
The resulting precipitated crystals were filtered, and recrys-
tallized from methanol. After addition of 50 ml of methanol to
the crystals, the mixture was dissolved by heating, and 0.9 ml
of concentrated hydrochloric acid was added thereto. The
solvent was distilled off under reduced pressure, and the
residue was dissolved in 70% aqueous acetonitrile. The sol-
vent was distilled off under reduced pressure, followed by
sufficient drying under reduced pressure to obtain 1.2 g of a
colorless resinous solid.

'"H-NMR(CDCl,) &: 0.85(3H,t,J=7 Hz, CH,), 1.1-1.6
(14H,m), 1.29(9H,s,(CH,);0), 1.74(2H,m,HCCH,),
4.78(1H,br t-like, HCCH,), 5.0-5.4(1H,br,NH), 7.29(2H,d,
J=9Hz,ArH),7.36(2H,d,J=9 Hz, ArH), 8.48(1H,m,NH), 8.83
(1H,br s,NH), 9.52 (1H,m ,NH*).

Working Example 24

6-Octyl-2,4-diamino-1,6-dihydro-1-(2'-methoxy-5'-
tert-butylphenyl)-1,3,5-triazine hydrochloride

100 ml of ethanol, 3.7 g (26.2 mmol) of 1-nonanal and 0.8
ml of concentrated hydrochloric acid were added to 6.0 g
(20.0 mmol) of N'-(2-methoxy-5-tert-butylphenyl)-bigu-
anide hydrochloride, and the mixture was refluxed for 20
hours. The solvent was distilled off under reduced pressure,
and the residue was purified by silica gel column chromatog-
raphy (elution with a mixture of chloroform and methanol
(9:1.5)). The eluate was dissolved in 80% aqueous ethanol,
and the solvent was distilled off under reduced pressure. The
residue was recrystallized from ethanol and ether to obtain
2.3 g of pale yellow crystals having a melting point of 217 to
219°C.

'H-NMR(DMSO-d,) §: 0.77(3H,t,J=7 Hz,CH,), 0.9-1.5
(14H,m), 1.21(9H,s,(CH,);C), 3.75(3H,5,CH;0), 4.69, 4.89
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(1H,m,m,HCCH,), 6.2-6.6(1H,br,NH),7.00-7.60(2H,over-
lap,NH), 7.09(1H,m.ArH), 7.30(1H,m,ArH), 7.41(1H,m,
ArH), 8.58,8.63(1H,m,m,NH").

Working Example 25

4-Amino-6-octyl-3,6-dihydro-2-(2'-methoxy-5'-tert-
butylanilino)-1,3,5-triazine

50 ml of ethanol and 50 ml of water were added to 2.0 g (4.7
mmol) of the compound of Working Example 24, and the
mixture was adjusted to a pH of 11 to 12 with 5N sodium
hydroxide. The mixture was refluxed for 2 hours, and then
cooled. The resulting precipitated crystals were filtered, and
recrystallized from ethanol and ether to obtain 0.7 g of pale
yellow crystals having a melting point of 129 to 132° C.

'H-NMR(DMSO-d,) 8: 0.87(3H,t,J=7 Hz,CHj;), 1.0-1.7
(14H,m), 1.28(9H,s,(CH;);C), 3.76(3H,s,CH;0), 4.77(1H,
br tlike, HCCH,), 5.3-5.7(1H,br,NH), 6.75(1H,d,J=8
Hz,ArH), 6.96(1H,d,d,J=3, 8 Hz, ArH), 7.26(1H,br s,ArH),
7.2-7.4(2H,m,NHx2), 8.12(1H,m,NH).

Working Example 26

6-Octyl-2,4-diamino-1,6-dihydro-1-(4'-trifluo-
romethoxyphenyl)-1,3,5-triazine hydrochloride

100 ml of ethanol, 4.4 ml (25.6 mmol) of 1-nonanal, and
0.7 ml of concentrated hydrochloric acid were added to 5.0 g
(16.8 mmol) of N*-(4-trifluoromethoxyphenyl)-biguanide
hydrochloride, and the mixture was refluxed for 9 hours. The
solvent was distilled off under reduced pressure, and the
residue was recrystallized from hydrous ethanol to obtain 0.7
g of colorless crystals having a melting point of 216 to 220° C.

'"H-NMR(DMSO-dy) §: 0.84(3H,t,J=7 Hz,CH,), 1.0-1.4
(12H,m), 1.55(2H,m,HCCH,), 4.99(1H,br t-like, HCCH,),
6.7-7.0(1H,br,NH), 7.3-7.7(2H,o0ver lap,NH), 7.51(2H,d,J=9
Hz,ArH), 7.55(2H,d,J=9 Hz,ArH), 7.7-7.9(1H,br,NH), 8.91
(1H,br s,NH*).

Working Example 27

4-Amino-6-octyl-3,6-dihydro-2-(4'-trifluo-
romethoxyanilino)-1,3,5-triazine hydrochloride

80 ml of ethanol and 50 ml of water were added to 6.4 g of
the compound of Working Example 26 (the solvent of the
hydrous ethanol in the recrystallization mother liquid was
distilled off), and the mixture was adjustedtoapH of 11 to 12
with 5N sodium hydroxide. The mixture was refluxed for 2
hours, and the solvent was distilled off under reduced pres-
sure to give a residue, which was extracted with chloroform.
The extract was concentrated under reduced pressure to give
aresidue, which was dissolved in 50 ml of methanol. After2.5
ml of concentrated hydrochloric acid was added thereto, the
solvent was distilled off under reduced pressure. The residue
was purified by silica gel column chromatography (elution
with a mixture of chloroform and methanol (8:2)), and the
eluate was dissolved in 70% aqueous acetonitrile. The solvent
was distilled off under reduced pressure, and the residue was
sufficiently dried under reduced pressure to obtain 2.0 g of a
colorless solid.
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'H-NMR(CD,0D)3: 0.903ILt,J=7 HzCH,), 12-1.6
(12Hm), 1.73QH.mHCCH,), 4.83(1HmHCCH,), 7.27
(21,d.J=9 Hz.ArH), 7.56(2H.d,J=9 Hz ArH).

Working Example 28

2,4-Diamino-1,6-dihydro-6-nonyl-1-(4'-trifluo-
romethoxyphenyl)-1,3,5-triazine hydrochloride

100 ml of ethanol, 4.7 ml (25.1 mmol) of 1-decanal and 0.7
ml of concentrated hydrochloric acid were added to 5.0 g
(16.8 mmol) of N*-(4-trifluoromethoxyphenyl)-biguanide
hydrochloride, and the mixture was refluxed for 16 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform and methanol (8:1.5)),
and recrystallized from 80% ethanol to obtain 1.1 g of color-
less crystals having a melting point of 213 to 215° C.

'H-NMR(CDCl,)3: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.8(16H,
m), 4.93(1H,m,HCCH,), 5.8-6.4(1H,br,NH),
6.89(1H,m.NH), 7.41(4H,m,ArH), 7.79(2H,m,NH,), 9.73
(1H,m,NH").

Working Example 29

4-Amino-3,6-dihydro-6-nonyl-2-(4'-trifluo-
romethoxyanilino)-1,3,5-triazine hydrochloride

50 ml of ethanol and 50 ml of water were added to 2.8 g of
the compound of Working Example 28 (the 80% ethanol
solvent in the recrystallization mother liquid was distilled
off), and the pH of the mixture was adjusted to 11 to 12 with
5N sodium hydroxide. The mixture was refluxed for 2 hours,
and cooled. The resulting precipitated crystals were filtered to
obtain 2.4 g of colorless crystals. Then, the crystals were
dissolved in 50 ml of methanol, and 1 ml of concentrated
hydrochloric acid was added thereto. The solvent was dis-
tilled off under reduced pressure, and the residue was dis-
solved in 70% aqueous acetonitrile. The solvent was distilled
off under reduced pressure, followed by sufficient drying
under reduced pressure to obtain 16 g of a colorless solid.

'"H-NMR(CDCl,-D,0)3: 0.85(3H,t,J=7 Hz,CH,), 1.1-1.6
(14H,m), 1.76(2H,m,HCCH,), 4.82(1H,t,J=6 Hz,HCCH,),
7.13(2H,d,J=9 Hz,ArH), 7.52(2H,d,J=9 Hz,ArH).

Working Example 30

2,4-Diamino-1,6-dihydro-1-(2',3',4'-trifluorophenyl)-
6-nonyl-1,3,5-triazine hydrochloride

100 ml of ethanol, 5.3 ml (28.1 mmol) of 1-decanal and 0.8
ml of concentrated hydrochloric acid were added to 5.0 g
(18.7 mmol) of N*-(2,3,4-trifluorophenyl)-biguanide hydro-
chloride, and the mixture was refluxed for 4 hours. The sol-
vent was distilled off under reduced pressure, and the residue
was purified by silica gel column chromatography (elution
with a mixture of chloroform and methanol (9:2)), and recrys-
tallized from 80% aqueous acetonitrile to obtain 4.7 g of
colorless crystals having a melting point of 210 to 212° C.

'H-NMR(CDCl,)3: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.8(16H,
m), 4.88(1H,br t-like, HCCH,), 6.7-7.5(2H,br,NH,), 7.19
(2H,m,ArH), 7.5-7.9(2H,br,NH,), 9.63(1H,br s NH*).
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Working Example 31

2,4-Diamino-1,6-dihydro-1-(2',3',4'-trifluorophenyl)-
6-decyl-1,3,5-triazine hydrochloride

100 ml of ethanol, 4.8 g (28.2 mmol) of 1-undecanal and
0.8 ml of concentrated hydrochloric acid were added to 5.0 g
(18.7 mmol) of N*-(2,3,4-triflucrophenyl)-biguanide hydro-
chloride, and the mixture was refluxed for 24 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform and methanol (9:1.5)),
and recrystallized from 80% aqueous acetonitrile to obtain
3.2 g of colorless crystals having a melting point of 210 to
213° C.

'H-NMR(DMSO-d,)8: 0.85(3H,t,J=7 Hz,CH,), 1.1-1.5
(16H,m), 1.55(2H,m,HCCH,,), 4.98(1H,m, HCCH,), 6.9-7.1
(1H,br,NH), 7.4-7.8(2H,br,NHx2), 7.51(2H,m,ArH), 7.8-8.1
(1H,br,NH), 8.99(1H,br s, NH™).

Working Example 32

4-Amino-3,6-dihydro-6-decyl-2-(2',3",4'-trifluoroa-
nilino)-1,3,5-triazine hydrochloride

50 ml of ethanol and 50 ml of water were added to 2.8 g (6.6
mmol) of the compound of Working Example 31, and the pH
of the mixture was adjusted to 11 to 12 with 5N sodium
hydroxide. The mixture was refluxed for 2 hours, and cooled.
The resulting precipitated crystals were filtered, and recrys-
tallized from 70% aqueous acetonitrile to obtain 1.3 g of
colorless crystals having a melting point of 145 to 148° C.
Then, 30 ml of methanol was added to 0.8 g (2.1 mmol) of the
above crystals, and the mixture was dissolved by heating.
After addition of 0.4 ml of concentrated hydrochloric acid,
the solvent was distilled off under reduced pressure, and
recrystallized from 80% aqueous ethanol to obtain 0.4 g of
colorless crystals having a melting point of 60 to 65° C.

'"H-NMR(CDCl,) 8: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.6(16H,
m), 1.80(2H,m,HCCH,), 4.90(1H,m,HCCH,), 5.6-6.0(1H,
br,NH), 6.96,7.42(each 1H,m,ArH), 7.5-7.8(1H,br,NH), 8.9-
9.7(3H,br, NH,NH™").

Working Example 33

2,4-Diamino-1,6-dihydro-6-decyl-1-(2',4'-difluo-
rophenyl)-1,3,5-triazine hydrochloride

100 ml of ethanol, 5.1 g (29.9 mmol) of 1-undecanal and
0.8 ml of concentrated hydrochloric acid were added to 5.0 g
(20.0 mmol) of N*- (2,4-difluorophenyl)-biguanide hydro-
chloride, and the mixture was refluxed for 8 hours. The sol-
vent was distilled off under reduced pressure, and the residue
was purified by silica gel column chromatography (elution
with a mixture of chloroform and methanol mixed solution
(9:1.5)), and recrystallized from 80% aqueous ethanol to
obtain 1.7 g of colorless crystals having a melting point o£207
to 209° C.

'H-NMR(CD,0D)3: 0.89(3H,t,J=7 Hz,CH,), 1.2-1.5
(16H,m), 1.71(2H,m,HCCH,), 4.92(1H,m,HCCH,), 7.10-
7.32(2H,m,ArH), 7.48-7.62(1H,m,ArH).
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Working Example 34

4-Amino-3,6-dihydro-6-decyl-2-(2'4'-difluoroa-
nilino)-1,3,5-triazine

50 ml of ethanol and 50 ml of water were added to 4.0 g
(10.0 mmol) of the compound of Working Example 33 (the
80% ethanol solvent in the recrystallization mother liquid was
distilled oft), and the pH of the mixture was adjusted to 11 to
12 with 5N sodium hydroxide. The mixture was refluxed for
2 hours and cooled. The resulting precipitated crystals were
filtered, and recrystallized from 80% aqueous ethanol to
obtain 2.5 g of colorless crystals having a melting point of 151
to 152° C.

'"H-NMR(CDCl,)3: 0.88(3H,t,J=7 Hz,CH,), 1.1-1.5(16H,
m), 1.63(2H,m,HCCH,), 4.78(1H,t,]=6 Hz,HCCH,), 6.7-6.9
(2H,m,ArH), 8.0-8.2(1H,m,ArH).

Working Example 35

6-Undecyl-2,4-diamino-1,6-dihydro-1-(2',4'-difluo-
rophenyl)-1,3,5-triazine hydrochloride

100 ml of ethanol, 6.6 ml (29.9 mmol) of 1-dodecanal and
0.9 ml of concentrated hydrochloric acid were added to 5.0 g
(20.0 mmol) of N*-(2,4-difluorophenyl)-biguanide hydro-
chloride, and the mixture was refluxed for 20 hours. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform and methanol (9:1.5)),
and recrystallized from 70% aqueous acetonitrile to obtain
3.9 g of colorless crystals having a melting point of 206 to
208° C.

'H-NMR(CDCl,)3: 0.88(3H,t,J=7 Hz,CH,), 1.0-1.4(18H,
m), 1.61(2H,m,HCCH,), 4.85(1H,m,HCCH,), 6.1-6.7(1H,
br,NH), 6.8-7.3(1H,over lap,NH), 7.0-7.2(2H,m,ArH), 7.3-
7.5(1H,m,ArH), 7.80(2H,m,NH,), 9.63(1H,br s NH*).

Working Example 36

4-Amino-3,6-dihydro-6-undecyl-2-(2',4'-difluoroa-
nilino)-1,3,5-triazine hydrochloride

60 ml of ethanol and 60 ml of water were added to 3.0g (7.2
mmol) of the compound of Working Example 35, and the pH
of the mixture was adjusted to 11 to 12 with 5N sodium
hydroxide. The mixture was refluxed for 2 hours, and cooled.
The resulting precipitated crystals were filtered off, and fur-
ther recrystallized from 80% aqueous ethanol to obtain 2.3 g
of colorless crystals. Then, 30 ml of methanol was added to
0.8 g (2.1 mmol) of the crystals, and the mixture was dis-
solved under heating. After addition 0f 0.4 ml of concentrated
hydrochloric acid, the solvent was distilled off under reduced
pressure, followed by recrystallization from 80% aqueous
ethanol to obtain 0.7 g of colorless crystals having a melting
point of 144 to 146° C.

'"H-NMR(CDCl,) 8: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.6(18H,
m), 1.78(2H,m,HCCH,), 4.85(1H,m,HCCH,), 5.4-5.8(1H,
br,NH), 6.7-6.9(2H,m,ArH), 7.3-7.7(1H,over lap,NH), 7.5-
7.7(1H,m,ArH), 9.03,9.16,9.36(each 1H,m,NH,NH").
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Working Example 37

4-Octylamino-3,6-dihydro-6,6-dimethyl-2-(4'-meth-
ylbenzylamino)-1,3,5-triazine

40 ml of methanol, 80 ml of acetone and 16 m1 (16.2 mmol)
of piperidine were added to 3.0 g (7.7 mmol) of N*-(4-meth-
ylbenzyl)-N>-octyl-biguanide dihydrochloride, and the mix-
ture was refluxed for 23 hours. The solvent was distilled off
under reduced pressure, and the residue was purified by silica
gel column chromatography (elution with a mixture of chlo-
roform, methanol and acetic acid (9:0.5:0.5)). 50 ml of etha-
nol and 50 ml of water were added to the resulting colorless
resinous solid, and the pH of the mixture was adjusted to 11 to
12 with 5N sodium hydroxide. The mixture was refluxed for
1 hour, and the solvent was distilled off under reduced pres-
sure. The residue was washed with water, and dried well
under reduced pressure to obtain 1.3 g of a colorless solid.

'"H-NMR(CDC15)3: 0.87(3H,t,J=7 Hz,CHs), 1.1-1.6(12H,
m), 1.33(6H,s,(CH;),C), 2.31(3H,s,ArCH,), 3.16(2H,t,J=7
Hz,NHCH,), 4.36(2H,br s,ArCH,), 7.09(2H,d,J=8 Hz,ArH),
7.18(2H,d,J=8 Hz,ArH).

Working Example 38

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-(4'-meth-
oxybenzylamino)-1,3,5-triazine acetate (1)

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-(4'-meth-
oxybenzylamino)-1,3,5-triazine methanesulfonate

@

55 ml of 5N aqueous sodium hydroxide was addedto 40 g
(92.1 mmol) of N'-(4-methoxybenzyl)-N°-decylbiguanide
dihydrochloride in 400 ml of methanol, and the mixture was
stirred at 60° C. for 30 minutes. The solvent was distilled off
under reduced pressure, and the residue was extracted with
chloroform. The extract was washed with water, and the sol-
vent was distilled off under reduced pressure to give a residue,
to which were added 450 ml of acetone, 150 ml of methanol
and 6.4 ml (46.6 mmol) of piperidine. The mixture was
refluxed for 15 hours, and the solvent was distilled off under
reduced pressure. The residue was washed with water while
stirring, dissolved in ethyl acetate, and washed with water.
After removal of the solvent by evaporation under reduced
pressure, the residue was dried under reduced pressure to
obtain 37 g of a colorless solid (1). Then, 2.3 g (5.9 mmol) of
the solid was dissolved in 100 m1 of methanol, and 169 g (19.7
mmol) of methanesulfonic acid was added thereto. The sol-
vent was distilled off under reduced pressure, and the residue
was dissolved in 70% aqueous acetonitrile. The solvent was
distilled off under reduced pressure, and the residue was
purified by silica gel column chromatography (elution with a
mixture of chloroform and methanol (9:1.5)). Crystallization
took place upon addition of ether to obtain 1.9 g of colorless
crystals (2) having a melting point of 56 to 58° C.

(2) '"H-NMR(CDC,)3: 0.87(3H,t,]=7 Hz,CH,), 1.0-1.6
(16Hm),  1.39(6H,,(CH;),C),  2.75(3H,s,CH;SO;"),
3.28(2H,br dt-like,NHCH,), 3.78(3H,s,CH,0), 4.43(2Hd,
J=6 Hz,ArCH,), 6.82(2H,d,J=9 Hz,ArH), 7.1-7.3(1H,over
lap,NH), 7.20(2H,d,J=9 Hz,ArH), 7.53(1HtJ=6 HzN
HCH,), 7.92,8.01(1H,br s, NH,NH™).
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Working Example 39

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-(4'-meth-
oxybenzylamino)-1,3,5-triazine malonate

3.0 g (7.5 mmol) of the compound (1) of Working Example
38 was dissolved in 30 ml of 70% aqueous acetonitrile, and to
the solution was added 0.85 g (8.17 mmol) of malonic acid.
The mixture was dissolved by heating, and then cooled to
obtain 3.0 g of colorless crystals having a melting point o£ 109
to 112°C.

'"H-NMR(CDCl,)3: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.6(16H,
m), 1.44(6H,,(CH;),C), 3.15(2H,s,HOOCH,COO™),
3.33(2H,br dt-like,NHCH,), 3.79(3H,s,CH;0), 4.48(2H,d,
J=6 Hz,ArCH,), 6.85(2H,d,J=9 Hz,ArH), 7.23(2H,d,J=9
Hz,ArH), 7.72, 8.12(each 1H,br t-like,NH), 8.38, 8.47(each
1H,br s, NH,NH™).

Working Example 40

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-(4'-meth-
oxybenzylamino)-1,3,5-triazine oxalate

6.5 g (16.2 mmol) of the compound (1) of Working
Example 38 was dissolved in 50 ml of 30% aqueous acetoni-
trile, and 3.0 g (23.8 mmol) of oxalic acid dihydrate was
added thereto. The mixture was dissolved under heating, and
then cooled. The resulting crystals were recrystallized from
50% aqueous acetonitrile to obtain 2.9 g of colorless crystals
having a melting point of 101 to 103° C.

'"H-NMR(CDCl,)3: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.6(16H,
m), 1.45(6H,s,(CH;),C), 3.31(2H,br dt-like NHCH,), 3.78
(3H,5,CH,0), 4.46(2H,d,J=5 Hz,ArCH,), 6.4-6.8(1H,br,
NH), 6.83(2H,d,J=9 Hz,ArH), 7.22(2H,d,J=9 Hz,ArH), 7.64,
7.92,8.49,8.59(each 1H,m,COOH,NHx2,NH").

Working Example 41

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-benzy-
lamino-1,3,5-triazine acetate (1)

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-benzy-
lamino-1,3,5-triazine malonate (2)

140 ml of methanol, 100 ml of acetone and 0.6 ml of
concentrated hydrochloric acid were added to 8.5 g (21.0
mmol) of N'-benzyl-N>-decyl-biguanide dihydrochloride,
and the mixture was refluxed for 24 hours. The solvent was
distilled off under reduced pressure to give a residue, which
was dissolved in 150 ml of ethanol. To the solution were
added 100 ml of water and 10 ml of 5N aqueous sodium
hydroxide, and the mixture was refluxed for 1.5 hours. The
solvent was distilled off under reduced pressure, and the
residue was extracted with ethyl acetate. The extract was
washed with water, concentrated under reduced pressure to
remove the solvent, and dried well under reduced pressure to
obtain 8 g of a colorless solid (1). Then, 3.6 g (9.6 mmol) of
the solid was dissolved in 30 ml of 70% aqueous acetonitrile,
and to the solution was added 16 g (15.4 mmol) of malonic
acid. The mixture was dissolved under heating, and then
cooled. The resulting crystals were recrystallized from 70%
aqueous acetonitrile to obtain 3.9 g of colorless crystals (2)
having a melting point of 78 to 81° C.
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(2) '"H-NMR(CDCl,)d: 0.87(3H.t,]=7 Hz,CH,), 1.0-1.6
(16H,m), 1.45(6H.s,(CH,),C), 3.22(2H,s, HOOCH,COO"),
3.27(2H.br di-like,NHCH, ), 4.55(2H,d,]=5 Hz, ArCH,), 7.2-
7.4(5H,m, A1), 7.50,7.98.8.29,8.43(each 1H,m).

Working Example 42

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-benzy-
lamino-1,3,5-triazine oxalate

3.6 2(9.6 mmol) ofthe compound (1) of Working Example
41 was dissolved in 30 ml of 70% aqueous acetonitrile, and to
the solution was added 2.0 g (15.9 mmol) of oxalic acid
dehydrate. The mixture was dissolved under heating, and then
cooled. The resulting crystals were recrystallized from 70%
aqueous acetonitrile to obtain 4.0 g of colorless crystals hav-
ing a melting point of 95 to 98° C.

'"H-NMR(CDC15)3: 0.87(3H,t,J=7 Hz,CHy), 1.0-1.6(16H,
m), 1.46(6H,m,(CH;),C), 3.27(2H,br dt-like, NHCH,), 4.53
(2H,d,J=5 Hz,ArCH,), 7.2-7.3(5H,m,ArH), 7.2-7.7(2H,br),
7.99(1H,m), 8.52(2H,m).

Working Example 43

4-Amino-6-undecyl-3,6-dihydro-2-benzylamino-1,3,
S-triazine hydrochloride (1)

6-Undecyl-2,4-diamino-1,6-dihydro-1-benzyl-1,3,5-
triazine hydrochloride (2)

160 ml of ethanol, 13.0 g (70.5 mmol) of 1-dodecanal and
1.5 ml of concentrated hydrochloric acid were added to 8.0 g
(35.1 mmol) of N'-benzyl-biguanide hydrochloride. The
mixture was refluxed for 16 hours, and concentrated under
reduced pressure to remove the solvent. The residue was
purified by silica gel column chromatography, and the first
main fraction eluted with a mixture of chloroform and metha-
nol (9:1.5) was recrystallized from 80% aqueous ethanol to
obtain 3.1 g of colorless crystals (1) having a melting point of
152 to 155° C. The second main fraction was recrystallized
from 80% aqueous ethanol to obtain 0.9 g of colorless crystals
(2) having a melting point of 153 to 156° C.

(1) '"H-NMR (CDCl,) §: 0.88(3H,t,J=7 Hz,CH,), 1.0-1.5
(18H,m), 1.68Q2H,m,HCCH,), 4.50(2H,d,J=6 Hz,ArC
H,NH), 4.67(1H,tJ=5 HzHCCH,), 7.2-7.4(6H,m,ArH,
NH), 7.77(1H,br t-like, ArCH,NH), 8.31,8.63(each 1H,m,
NH,NH™).

'H-NMR spectrum indicates the following structure (19).
In particular, since coupling was recognized between meth-
ylene proton at benzyl position (8: 4.50) and NH (8: 7.77)
signals, it was confirmed that the benzyl was attached to NH
at position 2.

(2) "H-NMR (CD,0D) 8: 0.90(3H,t,J=7 Hz,CH,), 1.1-1.5
(18H,m), 1.69(2H,m,HCCH,), 4.45,4.87(each 1H,ABq,J=16
Hz, ArCH,NH), 4.62(1H,dd,J=4,7 Hz,HCCH,), 7.3-7.5(5H,
m,ArH).

'H-NMR spectrum indicates a compound of the following
structure (4). In particular, since AB-type signals (0: 4.45,
4.87) of methylene proton at benzyl position were recog-
nized, it was confirmed that the benzyl was attached to a
considerably fixed position of 1.
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Working Example 44

4-Amino-3,6-dihydro-6-dodecyl-2-benzylamino-1,3,
S-triazine hydrochloride

150 ml of ethanol, 6.5 g (32.8 mmol) of 1-tridecanal and
0.9 ml of concentrated hydrochloric acid were added to 5.0 g
(22.0 mmol) of N'-benzyl-biguanide hydrochloride. The
mixture was refluxed for 17 hours, and concentrated under
reduced pressure to remove the solvent. The residue was
dissolved in 100 ml of ethanol, and the solution was added to
50 ml of water and 10 ml of 5N aqueous sodium hydroxide.
The mixture was refluxed for 2 hours, and the solvent was
distilled off under reduced pressure. The residue was
extracted with ethyl acetate, and the extract was washed with
water. After addition of 5 ml of concentrated hydrochloric
acid, the solvent was distilled off under reduced pressure. The
residue was purified by silica gel column chromatography
(elution with a mixture of chloroform and methanol (9:1.5)),
and further recrystallized from 80% aqueous ethanol to
obtain 1.2 g of colorless crystals having a melting point of 168
to 170° C.

'H-NMR (CDCl;) &: 0.88(3H,t,]=7 HzCH,), 1.0-1.5
(20H,m), 1.69(2H,m,HCCH,), 4.53(2H,d,J=6 Hz,ArCH,),
472(1HtJ=6  HzHCCH,), 7.2-7.4(6Hm,ArHNH),
7.78(1H,br t-like,NH), 8.30,8.55(1H,br s, NH,NH™).

Working Example 45

6-Undecyl-1-(4'-chlorophenyl)-2,4-diamino-1,6-
dihydro-6-methyl-1,3,5-triazine hydrochloride

200 ml of ethanol, 10.1 g (50.9 mmol) of 2-tridecanone and
2.0 ml of concentrated hydrochloric acid were added to 12.0
g (48.4 mmol) of N'-phenyl-biguanide hydrochloride, and
the mixture was refluxed for 40 hours. The solvent was dis-
tilled off under reduced pressure, and the residue was purified
two times by silica gel column chromatography (elution with
a mixture of chloroform and methanol (8:1.5) and subse-
quently with a mixture of chloroform/methanol/acetic acid
(8:0.5:0.5—=8:1:1)). The eluate was dissolved in 80% aque-
ous ethanol, and the solvent was distilled off under reduced
pressure. The residue was dried well under reduced pressure
to obtain 6.6 g of a pale yellow resinous solid.

'H-NMR (CDCl;) &: 0.88(3H,t,J=7 Hz,CH,), 1.0-1.6
(18H,m), 1.51(3H,s,H,CCCH,), 1.72(2H,m,H,CCCH,),
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5.0-5.4(1H,br,NH), 7.1-7.3(1H,over lap,NH), 7.24(2H,d,J=9
HzArH), 7.452HdJ=9 HzArH), 8.58.9.04,9.58(each
1H,br s, NHx2,NH").

Working Example 46

4-Amino-6-undecyl-3,6-dihydro-6-methyl-2-benzy-
lamino-1,3,5-triazine hydrochloride

180 ml of ethanol, 13.0 g(65.5 mmol) of 2-tridecanone and
1.5 ml of concentrated hydrochloric acid were added to 8.0 g
(35.1 mmol) of N'-benzyl-biguanide hydrochloride. The
mixture was refluxed for 24 hours, and the solvent was dis-
tilled off under reduced pressure. The residue was recrystal-
lized from ethanol to remove recovered N*-benzyl-biguanide
hydrochloride, and the solvent of the recrystallization mother
liquid was distilled off under reduced pressure. The residue
was purified by silica gel column chromatography (elution
with a mixture of chloroform/methanol/acetic acid (8:1.2:1))
to obtain 3.3 gofaresinous solid. Then, the resinous solid was
dissolved in 50 ml of ethanol, and to the solution were added
50 ml of water and 2.5 ml of SN aqueous sodium hydroxide.
The mixture was refluxed for 2 hours, and the solvent was
distilled off under reduced pressure. The residue was
extracted with ethyl acetate, and the extract was washed with
water. After addition of 2 ml of concentrated hydrochloric
acid, the solvent was distilled off under reduced pressure to
give a residue, which was recrystallized from 70% aqueous
acetonitrile to obtain 2.6 g of white yellow crystals having a
melting point of 104 to 105° C.

'H-NMR (CDCl;) &: 0.88(3H,t,J=7 HzCH,), 1.1-1.5
(18H,m), 1.40(3H,s,CH,CCH,), 1.64(2H,m,CH;CCH,),
4.50(2H,d,J=6 Hz, ArCH,NH), 7.2-7.4(6H,m,ArH,NH), 7.61
(1H,br t-like,ArCH,NH), 8.60,8.70(1H,br s, NH,NH™").

Working Example 47

3,6-Dihydro-6,6-dimethyl-4-nonylamino-2-benzy-
lamino-1,3,5-triazine carbonate

140 ml of methanol, 100 ml of acetone and 0.5 ml of
concentrated hydrochloric acid were added to 7.2 g (18.4
mmol) of N'-benzyl-N°-nonyl-biguanide dihydrochloride.
The mixture was refluxed for 16 hours, and the solvent was
distilled off under reduced pressure. The residue was dis-
solved in 100 ml of ethanol, and to the solution were added 80
ml of water and 8 ml of SN aqueous sodium hydroxide. The
mixture was refluxed for 1.5 hours, concentrated under
reduced pressure, and extracted with ethyl acetate. The
extract was washed with water, and carbon dioxide gas was
bubbled through the solution. The resulting precipitated crys-
tals were filtered to obtain 4.7 g of colorless crystals. The
crystals were recrystallized from 70% aqueous acetonitrile to
obtain colorless crystals having a melting point of 85 to 88° C.

'H-NMR(CD,0D) &: 0.89(3H,t,J=7 Hz,CH,), 1.2-1.6
(14H,m), 1.42(3H,s,(CH,),C), 3.24(2H,t,J=7 Hz,NHCH,),
4.49(2H,s,ArCH,), 7.2-7.4(5H,m,ArH).

Working Example 48

3,6-Dihydro-6,6-dimethyl-4-nonylamino-2-benzy-
lamino-1,3,5-triazine acetate

300 ml of methanol, 250 ml of acetone and 1.2 ml of
concentrated hydrochloric acid were added to 18.2 g (46.6
mmol) of N*-benzyl-N°-nonyl-biguanide dihydrochloride.
The mixture was refluxed for 22 hours, and the solvent was
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distilled off under reduced pressure. The residue was dis-
solved in 300 ml of ethanol, and to the solution were added
200 ml of water and 18 ml of 5N aqueous sodium hydroxide.
The mixture was refluxed for 1.5 hours, concentrated under
reduced pressure, and extracted with ethyl acetate. The
extract was washed with water, and the solvent was distilled
off under reduced pressure to obtain 18.9 g of colorless crys-
tals.

3.0 gofcolorless crystals were recrystallized from ethanol/
ether to obtain 1.9 g of colorless crystals having a melting
point of 99 to 102° C.

'H-NMR(CDCl,)3: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.4(12H,
m), 1.31(6H,s,(CH;),C), 1.44(2H,m,NHCH,CH,), 1.92(3H,
s,CH,COOH), 3.22(2H,br dt-like, NHCH,CH,), 4.48(2H,d,
J=5 Hz,ArCH,), 7.2-7.3(5H,m,ArH), 8.16, 8.68(each 1H,br
t-like,NH), 9.09,9.25(each 1H,br s, NH,NH™).

Working Example 49

3,6-Dihydro-6,6-dimethyl-4-nonylamino-2-benzy-
lamino-1,3,5-triazine hydrobromide

5.1 g (13.6 mmol) of colorless crystals of Working
Example 48 were dissolved in 20 ml of 30% aqueous aceto-
nitrile, and to the solution was added 5 ml of 47% hydrobro-
mic acid. The mixture was cooled, and the resulting precipi-
tated crystals were filtered, and recrystallized from 70%
aqueous acetonitrile to obtain 5.0 g of colorless crystals hav-
ing a melting point of 91 to 93° C.

'H-NMR(CDCl,)3: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.6(14H,
m), 1.43(6H,s,(CH;),C), 3.26(2H,br dt-like NHCH,), 4.52
(2H,d,J=6 Hz,ArCH,), 6.87(1H,br t-like,NH), 7.1-7.4(6H,m,
ArH,NH), 8.16,8.31(each 1H,br s, NH,NH*).

Working Example 50

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-benzy-
lamino-1,3,5-triazine acetate

110 ml of methanol, 80ml of acetone and 0.5 ml of con-
centrated hydrochloric acid were added to 6.8 g (16.9 mmol)
of N'-benzyl-N>-decyl-biguanide dihydrochloride. The mix-
ture was refluxed for 22 hours, and the solvent was distilled
off under reduced pressure, and the residue was dissolved in
100 ml of ethanol. To the solution were added 80 ml of water
and 7 ml of 5N aqueous sodium hydroxide. The mixture was
refluxed for 1.5 hours, concentrated under reduced pressure,
and extracted with ethyl acetate. The extract was washed with
water, and the solvent was distilled off under reduced pres-
sure. The residue was recrystallized from ethanol/ether to
obtain 2.9 g of colorless crystals having a melting point of 106
to 108° C.

'"H-NMR(CDCl,) 8: 0.88(3H,t,J=7 Hz,CH,), 1.0-1.6(16H,
m), 1.31(6H,s,(CH,),C), 1.92(3H,s,CH,COOH), 3.23(2H,
m,NHCH,), 4.47(2H,m,ArCH,), 7.1-7.4(5H,m,ArH), 8.18,
8.69, 9.10, 9.25(each 1H, m,NHx3,NH*).

Working Example 51

3,6-Dihydro-6,6-dimethyl-4-undecylamino-2-benzy-
lamino-1,3,5-triazine oxalate

140 ml of methanol, 100 ml of acetone and 0.5 ml of
concentrated hydrochloric acid were added to 8.0 g (19.1
mmol) of N'-benzyl-N°-nonyl-biguanide dihydrochloride.
The mixture was refluxed for 20 hours, and the solvent was
distilled off under reduced pressure. The residue was dis-
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solved in 100 ml of ethanol, and to the solution were added 60
ml of water and 8.4 ml of 5N aqueous sodium hydroxide. The
mixture was refluxed for 1.5 hours, concentrated under
reduced pressure, and extracted with ethyl acetate. The
extract was washed with water, and the solvent was distilled
off under reduced pressure. The residue was dissolved in 50
ml 0of 70% aqueous acetonitrile, and to the solution was added
4.8 g (38.2 mmol) of oxalic acid dehydrate. The mixture was
dissolved under heating, and then cooled. The resulting crys-
tals were recrystallized from 70% aqueous acetonitrile to
obtain 8.1 g of colorless crystals having a melting point o£ 105
to 107° C.

'H-NMR(CDCl,) 8: 0.88(3H,t,J=7 Hz,CH,), 1.0-1.6(18H,
m), 1.40(6H,s,(CH;),C), 3.292H,br dt-like NHCH,), 4.54
(2H,d,J=5 Hz,ArCH,), 7.0-7.4(6H,m,ArHNH), 7.86(1H,br
t-like), 8.41,8.56(each 1H,br s).

Working Example 52

3,6-Dihydro-6,6-dimethyl-4-octylamino-2-benzy-
lamino-1,3,5-triazine acetate

100 ml of methanol, 100 ml of acetone and 0.4 ml of
concentrated hydrochloric acid were added to 5.0 g (13.3
mmol) of N'-benzyl-N>-octyl-biguanide dihydrochloride.
The mixture was refluxed for 22 hours, and the solvent was
distilled off under reduced pressure. The residue was dis-
solved in 100 ml of ethanol, and to the solution were added 80
ml of water and 5.8 ml of 5N aqueous sodium hydroxide. The
mixture was refluxed for 1.5 hours, concentrated under
reduced pressure, and extracted with ethyl acetate. The
extract was washed with water, and the solvent was distilled
offunder reduced pressure, and a portion (2.8 g) of 5.8 g of the
resulting crystals were recrystallized from ether to obtain 1.1
g of colorless crystals having a melting point of 88 to 91° C.

'"H-NMR(CDC15)3: 0.87(3H,t,J=7 Hz,CHy,), 1.1-1.4(10H,
m), 1.31(6H,s,(CH;),C), 1.45(2H,m,NHCH,CH,), 1.92(3H,
s,CH,COOH),  3.22(2HmNHCH,CH,), = 4.47(2H,m,
ArCH,), 7.1-7.3(SH,m,ArH), 8.13,8.64(each 1H,m,NH),
9.07,9.23(each 1H,br s, NH,NH™).

Working Example 53

3,6-Dihydro-6,6-diethyl-4-heptylamino-2-benzy-
lamino-1,3,5-triazine hydrochloride

100 ml of methanol, 150 ml of 3-pentanone, and 0.5 ml of
concentrated hydrochloric acid were added to 6.0 g (15.6
mmol) of N'-benzyl-N°-heptyl-biguanide dihydrochloride.
The mixture was refluxed for 24 hours, and the solvent was
distilled off under reduced pressure. The residue was dis-
solved in 100 ml of methanol, and to the solution were added
80 ml of water and 5 ml of 5N aqueous sodium hydroxide.
The mixture was refluxed for 1.5 hours, concentrated under
reduced pressure and extracted with ethyl acetate. The extract
was washed with water, and acidified with 6N hydrochloric
acid, and concentrated under reduced pressure to remove the
solvent. The residue was purified by silica gel column chro-
matography (elution with a mixture of chloroform and metha-
nol (9:1)) to obtain 4.7 g of a pale yellow resinous solid.

'H-NMR(CDCl,)8: 0.86(3H,t,J=7 Hz,CH,), 0.91(6Ht,
J=7 Hz,CH,CH;x2), 1.1-1.6(10H,m), 1.63(4H,q,J=7 Hz, C
H,CH.x2), 324(2Hbr dt-like NHCH,),4.51(2H,d,J=6
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Hz,ArCH,), 7.21(1H,br t-like,NH), 7.1-7.4(5H,m,ArH), 7.60
(1H,br t-like,NH), 8.21,8.38(each 1H,br s, NH,NH™).

Working Example 54

3,6-Dihydro-6-spirocyclopentane-4-heptylamino-2-
benzylamino-1,3,5-triazine acetate

15.0 g (0.178 mol) of cyclopentanone, 80 ml of methanol,
and 0.9 ml of concentrated hydrochloric acid were added to
8.0 g (22.1 mmol) of N*-benzyl-N>-heptyl-biguanide dihy-
drochloride. The mixture was refluxed for 48 hours, and the
solvent was distilled off under reduced pressure. The residue
was dissolved in 100 ml of methanol, and to the solution were
added 20 ml of water and 14 ml of 5N aqueous sodium
hydroxide. The mixture was concentrated under reduced
pressure, and extracted with ethyl acetate. The extract was
washed with water, and the solvent was distilled off under
reduced pressure. Half amount of the residue was taken, and
recrystallized two times from ethanol/ether to obtain 2.8 g of
colorless crystals having a melting point of 100 to 102° C.

'"H-NMR(CDCl,) 8: 0.86(3H,t,J=7 Hz,CH,), 1.1-1.5(10H,
m), 1.5-1.9(8H,m), 1.91(3H,s,CH,COOH), 3.18(2H,br dt-
like,NHCH,), 4.45(2H,d,J=6 HzArCH,), 7.1-7.3(5H,m,
ArH), 8.41,8.90(each 1H,brt-like,NH), 9.11,9.22(each 1H,br
s,NH,NH").

Working Example 55

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-phen-
ethylamino-1,3,5-triazine malonate

200 ml of methanol, 150 ml of acetone, and 0.7 ml of
concentrated hydrochloric acid were added to 12.0 g (28.7
mmol) of N'-phenethyl-N’-decyl-biguanide dihydrochlo-
ride. The mixture was refluxed for 17 hours, and the solvent
was distilled off under reduced pressure. The residue was
dissolved in 150 ml of ethanol, and to the solution were added
120 ml of water and 12.6 ml of 5N aqueous sodium hydrox-
ide. The mixture was refluxed for 1.5 hours, concentrated
under reduced pressure, and extracted with ethyl acetate. The
extract was washed with water, and the solvent was distilled
off under reduced pressure to obtain 12.5 g of a solid. Then,
5.9 g of the solid was dissolved in 50 ml of 70% aqueous
acetonitrile, and to the solution was added 163 g (15.7 mmol)
of malonic acid. The mixture was dissolved under heating,
and then cooled. The resulting crystals were recrystallized
from 70% aqueous acetonitrile to obtain 1.7 g of colorless
crystals having a melting point of 105 to 106° C.

'"H-NMR(CDCl,) 8: 0.87(3H,t,J=6 Hz,CH3), 1.1-1.7(16H,
m), 1.44(6H,s,(CH,),C), 2.88(2H,t,J=7 Hz,ArCH,CH,NH),
3.18(2H,s,HOOCCH,COO™), 3.352H,br dt-like, NHCH,),
3.592H,br dt-like,ArCH,CH,NH), 7.1-7.3(5H,m,ArH),
7.65,7.75(each 1H,m), 8.37(2H,m).

Working Example 56

3,6-Dihydro-6,6-dimethyl-4-nonylamino-2-phen-
ethylamino-1,3,5-triazine acetate

350 ml of methanol, 350 ml of acetone and 1.9 ml of
concentrated hydrochloric acid were added to 31.0 g (76.7
mmol) of N'-phenethyl-N°-nonyl-biguanide dihydrochlo-
ride. The mixture was refluxed for 16 hours, and the solvent
was distilled off under reduced pressure. The residue was
dissolved in 350 ml of ethanol, and to the solution were added
250 ml of water and 31 ml of 5N sodium hydroxide. The
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mixture was refluxed for 1.5 hours, concentrated under
reduced pressure, and extracted with ethyl acetate. The
extract was washed with water, and the solvent was distilled
off under reduced pressure. The residue was recrystallized
from ether to obtain 16.3 g of colorless crystals having a
melting point of 72 to 76° C.

'"H-NMR(CDC15)3: 0.86(3H,t,J=7 Hz,CHs,), 1.1-1.4(12H,
m), 1.34(6H,s,(CH;),C), 1.54(2H,m,NHCH,CH,), 1.93(3H,
s,CH;COO"), 2.84(2H,t,J=6 Hz, ArCH,CH,NH), 3.31(2H,br
dt-like, NHCH,CH,,), 3.53(2H,br dt-like,ArCH,CH,NH),
7.1-7.3(5H,m,ArH), 8.15,8.29(each 1H,m,NH),
9.12,9.23(each 1H,br s, NH,NH™).

Working Example 57

4-Octylamino-3,6-dihydro-6,6-dimethyl-2-phenethy-
lamino-1,3,5-triazine acetate

150 ml of methanol, 150 ml of acetone and 0.8 ml of
concentrated hydrochloric acid were added to 13.1 g (33.6
mmol) of N’-phenethyl-N’-octyl-biguanide dihydrochlo-
ride. The mixture was refluxed for 24 hours, and the solvent
was distilled off under reduced pressure. The residue was
dissolved in 150 ml of ethanol, and to the solution were added
100 ml of water and 13 ml of SN aqueous sodium hydroxide.
The mixture was refluxed for 1.5 hours, concentrated under
reduced pressure, and extracted with ethyl acetate. The
extract was washed with water, and the solvent was distilled
off under reduced pressure. The residue was recrystallized
two times from ethanol/ether to obtain 4.8 g of colorless
crystals having a melting point of 86 to 88° C.

'H-NMR(CDCl,) &: 0.86(3H,t,J=7 Hz,CH,), 1.1-1.5(10H,
m), 1.34(6H,s,(CH;),C), 1.54(2H,m,NHCH,CH,), 1.94(3H,
s,CH;COO"), 2.84(2H,t,J=7 Hz,ArCH,CH,NH), 3.31(2H,br
dt-like, NHCH,CH,), 3.53(2H,br dt-like,ArCH,CH,NH),
7.1-7.3(5H,m,ArH), 8.15,8.30(each 1H,m,NH),
9.11,9.22(each 1H,br s, NH,NH™).

Working Example 58

4-Octylamino-3,6-dihydro-6,6-dimethyl-2-(4'-meth-
ylbenzylamino)-1,3,5-triazine acetate

300 ml of methanol, 180 ml of acetone and 1.2 ml of
concentrated hydrochloric acid were added to 18.0 g (46.1
mmol) of N'-4-methylbenzyl-N>-octyl-biguanide dihydro-
chloride. The mixture was refluxed for 24 hours, and the
solvent was distilled off under reduced pressure. The residue
was dissolved in 200 ml of ethanol, and to the solution were
added 140 ml of water and 18.5 ml of 5N aqueous sodium
hydroxide. The mixture was refluxed for 1.5 hours, concen-
trated under reduced pressure, and extracted with ethyl
acetate. The extract was washed with water, and the solvent
was distilled off under reduced pressure. The residue was
dissolved in ether, and cooled. The resulting precipitated
crystals were filtered off, and recrystallized from ethanol/
ether to obtain 10.1 g of colorless crystals having a melting
point of 101 to 102° C.

'"H-NMR(CDCl,) 8: 0.87(3H,t,J=7 Hz,CH,), 1.1-1.4(10H,
m), 1.30(6H,s,(CH;),C), 1.46(2H,m,NHCH,CH,), 1.91(3H,
s,CH;COO™), 2.30(3H,s,ArCH,), 3.25(2H,br dt-like, NHC
H,CH,), 4.43(2H,d,J=5 HzArCH,), 7.07(2H,d,J=8
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HzArl), 7.152H.dJ=8 HzArH),
1H,m,NH), 9.12,9.22(cach 1H,m,NH,NH").

8.18,8.60(each

Working Example 59

3,6-Dihydro-6,6-dimethyl-4-heptylamino-2-(4'-me-
thylbenzylamino)-1,3,5-triazine acetate

140 ml of methanol, 60 ml of acetone and 0.7 ml of con-
centrated hydrochloric acid were added to 10.0 g(26.6 mmol)
of N'-4-methylbenzyl-N>-heptyl-biguanide dihydrochlo-
ride. The mixture was refluxed for 24 hours, and the solvent
was distilled off under reduced pressure. The residue was
dissolved in 100 ml of ethanol, and to the solution were added
60 ml of water and 10.8 ml of 5N aqueous sodium hydroxide.
The mixture was refluxed for 1 hour, concentrated under
reduced pressure, and extracted with ethyl acetate. The
extract was washed with 10% aqueous sodium acetate solu-
tion, and washed with water. The solvent was distilled off
under reduced pressure, and the residue was recrystallized
from methyl ethyl ketone to obtain 7.2 g of colorless crystals
having a melting point of 102 to 104° C.

'"H-NMR(CDCl,) &: 0.87(3H,t,J=7 Hz,CH,), 1.1-1.4(8H,
m), 1.30(6H,s,(CH,),C), 1.46(2H,m,NHCH,CH,), 1.91(3H,
s,CH;COO™), 2.30(3H,s,ArCH,), 3.24(2H,br dt-like, NHC
H.,CH,), 443(2Hd,J=3 HzArCH,), 7.07(2H,d,J=8
Hz,ArH), 7.15(2H,dJ=8 HzArH), 8.17,8.59(each
1H,m,NH), 9.10,9.21(each 1H,br s, NH,NH").

Working Example 60

3,6-Dihydro-6,6-dimethyl-4-decylamino-2-(4'-hy-
droxycarbonylbenzylamino)-1,3,5-triazine hydro-
chloride

50 ml of methanol, 100 ml of acetone and 1.6 ml of pip-
eridine were added to 5.0 g (10.8 mmol) of N'-(4-methoxy-
carbonylbenzyl)-N°-decyl-biguanide dihydrochloride. The
mixture was refluxed for 24 hours, and the solvent was dis-
tilled off under reduced pressure. The residue was purified by
silica gel column chromatography (elution with a mixture of
chloroform/methanol/acetic acid (8:0.7:0.7—8:1:1)). 4.0 g of
the purified product was dissolved in 60 ml of ethanol, and to
the solution were added 60 ml of water and 2.4 ml of 5N
aqueous sodium hydroxide. The mixture was refluxed for 2
hours, and 5 ml of concentrated hydrochloric acid was added
thereto. The mixture was concentrated under reduced pres-
sure, and extracted with chloroform. The aqueous layer was
separated, and the solvent was distilled off under reduced
pressure. The residue was dried well under reduced pressure,
heated and extracted with methanol. The extract was filtered,
and cooled. The resulting precipitates were filtered, and the
solvent of the filtrate was distilled off under reduced pressure.
The residue was extracted with ethanol under heating, and
filtered. The solvent of the filtrate was distilled off under
reduced pressure, and ether was added to the residue to obtain
3.4 g of a white yellow solid.

'H-NMR(CDCl,) 8: 0.87(3H,t,J=7 Hz,CHj,), 1.1-1.6(16H,
m), 1.49(6H,s,(CH;),C), 3.25(2H,br dt-like, NHCH,), 4.59
(2H,d,J=6 Hz,ArCH,), 7.16(1Hm,NH), 7.36(2H,d,J=8
Hz,ArH), 7.74(1H,m,NH), 7.99(2H,d,J=8 HzArH),
8.33,8.45(each 1H,br s, NH,NH™).
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Working Example 61

2-Amino-1,6-dihydro-6,6-dimethyl-4-nonylamino-1-
phenyl-1,3,5-triazine hydrochloride

100 ml of methanol, 80 ml of acetone and 0.6 ml of con-
centrated hydrochloric acid were added to 9.0 g (23.9 mmol)
of N'-phenyl-N°-nonyl-biguanide dihydrochloride. The mix-
ture was refluxed for 24 hours, and the solvent was distilled
off under reduced pressure. The residue was recrystallized
from methyl ethyl ketone to obtain 3.8 g of colorless crystals
having a melting of 134 to 137° C.

'H-NMR(CDCl5) 8: 0.88(3H,t,J=7 Hz,CH,), 1.0-1.5(12H,
m), 1.52(6H,m,(CH,),C), 1.61(2H,m,NHCH,CH,),
3.36(2H,br dt-like, NHCH,CH,), 4.2-6.0Q2H,br,NH,), 7.26-~
7.31(2H,m,ArH), 7.53-7.58(3H,m,ArH), 8.10(1H,br t-like,
NH), 10.00(1H, br s, NH™).

Working Example 62

3,6-Dihydro-6,6-dimethyl-4-nonylamino-2-pheny-
lamino-1,3,5-triazine acetate

The recrystallization mother liquid of Working Example
61 was taken, and the solvent was distilled off under reduced
pressure. The residue was dissolved in 70 ml of ethanol, and
to the solution were added 45 ml of water and 6.8 ml of SN
aqueous sodium hydroxide. The mixture was refluxed for 1
hour, concentrated under reduced pressure, and extracted
with ethyl acetate. The extract was washed with 10% aqueous
sodium acetate solution, and washed with water. The solvent
was distilled off under reduced pressure, and the residue was
recrystallized from methyl ethyl ketone to obtain 4.4 g of
colorless crystals having a melting point of 113 to 116° C.

'H-NMR(CDCl,) &: 0.87(3H,t,J=7 Hz,CH,), 1.1-1.7(14H,
m), 1.46(6H,s,(CH;),C), 2.03(3H,s,CH,COO™), 3.32(2H,br
dt-like,NHCH,), 7.0-7.6(5H,m,ArH), 7.85,9.03,9.37(each
1H,m,NHx2,NH").

Working Example 63

2-Amino-4-octylamino-1,6-dihydro-6,6-dimethyl-1-
(1'-naphthyl)-1,3,5-triazine hydrochloride

50 ml of methanol, 50 ml of acetone and 0.2 ml of concen-
trated hydrochloric acid were added to 2.6 g (6.3 mmol) of
N'-(1-naphthyl)-N°-octyl-biguanide dihydrochloride. The
mixture was refluxed for 24 hours, and the solvent was dis-
tilled off under reduced pressure. The residue was purified by
silica gel column chromatography (elution with a mixture of
chloroform and methanol (9:1)) to obtain 1.7 g of a pale
yellow solid.

'"H-NMR(CDCl,) 8: 0.88(3H,t,J=7 Hz,CH,), 1.1-1.8(18H,
m,(CH,)s, (CH;),C), 3.39(2H,br dt-like, NHCH,), 4.2-5.8
(2H,br,NH,), 7.4-8.1(7TH,m,ArH), 8.23(1H,br t-like,NH),
10.01(1H,brs,NH™).

Working Example 64

4-Octylamino-3,6-dihydro-6,6-dimethyl-2-(1'-naph-
thylamino)-1,3,5-triazine

1.6 g of the pale yellow solid of Working Example 63 was
dissolved in 50 ml of ethanol, and to the solution were added
30 ml of water and 1.7 ml of SN aqueous sodium hydroxide.
The mixture was refluxed for 1.5 hours, concentrated under
reduced pressure, and extracted with ether. The extract was
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washed with water, concentrated, and cooled to obtain 1.1 g
of colorless crystals having a melting point of 157 to 159° C.

'H-NMR(CD,0OD) &: 0.90(3H,t,J=7 HzCH,), 1.2-1.6
(12H,m), 1.37(6H,s,(CH,),C), 3.15(2H,t,J=7 Hz,NHCH,),
7.36-8.06(7H,m,ArH).

Working Example 65

4-Octylamino-2-cyclohexylmethylamino-3,6-dihy-
dro-6,6-dimethyl-1,3,5-triazine acetate

100 ml of methanol, 80 ml of acetone and 0.6 ml of con-
centrated hydrochloric acid were added to 9.0 g (23.5 mmol)
of N'-cyclohexylmethyl-N-octyl-biguanide dihydrochlo-
ride. The mixture was refluxed for 21 hours, and the solvent
was distilled off under reduced pressure. To the residue were
added 120 ml of ethanol, 80 ml of water, and 9.5 ml of 5N
sodium hydroxide, and the mixture was refluxed for 1 hour,
concentrated under reduced pressure, and extracted with
methyl ethyl ketone. The extract was washed with water, and
1.7 g of acetic acid was added thereto. The solvent was dis-
tilled of f under reduced pressure, and the residue was dried
well, and recrystallized from methyl ethyl ketone two times to
obtain 4.9 g of colorless crystals having a melting point of 70
to 73° C.

'H-NMR(CDCl,) 8: 0.88(3H,t,J=7 Hz,CHj,), 0.8-1.8(23H,
m,cyclohexyl, (CH,)s), 1.36(6H,s,(CH;),C), 1.97(3H,s,
CH,COO0"), 3.16,3.27(each 2H,m ,NHCH,x2), 8.15(2H,m,
NHx2), 9.13(2H,br s, NH.NH").

Working Example 66

2,4-Dioctylamino-3,6-dihydro-6,6-dimethyl-1,3,5-
triazine acetate

100 ml of methanol, 80 ml of acetone and 0.6 ml of con-
centrated hydrochloric acid were added to 10.0 g(25.1 mmol)
of N'N’-dioctyl-biguanide dihydrochloride. The mixture
was refluxed for 64 hours, and the solvent was distilled off
under reduced pressure. To the residue were added 110 ml of
ethanol, 60 ml of water and 10.1 ml of SN sodium hydroxide,
and the mixture was refluxed for 1 hour, concentrated under
reduced pressure, and then extracted with ethyl acetate. The
extract was washed with water, and the solvent was distilled
off under reduced pressure. The residue was recrystallized
from methyl ethyl ketone to obtain 7.2 g of colorless crystals
having a melting point of 91 to 93° C.

'"H-NMR(CDCl,) &: 0.88(6H,t,J=7 Hz, CH;x2), 1.0-1.4
(20H,m), 1.36(6H,s,(CH;),C), 1.53(4H,m,NHCH,CH,x2),
1.97(3H,5,CH,CO0O™), 3.29(4H,br dt-like, NHCH,CH,x2),
8.09(2H,m,NHx2), 9.10(2H,br s, NH,NH™).

Working Example 67

4-Octylamino-3,6-dihydro-6,6-dimethyl-2-hepty-
lamino-1,3,5-triazine acetate

100 ml of methanol, 80 ml of acetone and 0.5 ml of con-
centrated hydrochloric acid were added to 8.0 g (20.8 mmol)
of N'-octyl-N’-heptyl-biguanide dihydrochloride. The mix-
ture was refluxed for 64 hours, and the solvent was distilled
off under reduced pressure. To the residue were added 100 ml
of'ethanol, 60 ml of water and 8.5 ml of SN sodium hydroxide,
and the mixture was refluxed for 1 hour, concentrated under
reduced pressure, and extracted with ethyl acetate. The
extract was washed with water, and 1.3 g of acetic acid was
added thereto. The solvent was distilled off under reduced
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pressure, and the residue was dried well, and recrystallized
from methyl ethyl ketone to obtain 4.1 g of colorless crystals
having a melting point of 82 to 84° C.

'H-NMR(CDCl) §: 0.88(6H,,]=7 Hz,CH;x2), 1.1-1.5
(18H,m), 1.36(6H,s,(CH;),C), 1.53(4H,m,NHCH,CH,x2),
1.97(3H,5,CH,COQO"), 3.29(4H,br dt-like, NHCH,CH,x2),
8.12(2H,m,NHx2), 9.11(2H,br s, NH,NH™).

Working Example 68

4-Octylamino-3,6-dihydro-6,6-dimethyl-2-hexy-
lamino-1,3,5-triazine acetate

120 ml of methanol, 100 ml of acetone and 0.7 ml of
concentrated hydrochloric acid were added to 10.0 g (27.0
mmol) of N'-octyl-N5-hexyl-biguanide dihydrochloride.
The mixture was refluxed for 40 hours, and the solvent was
distilled off under reduced pressure. To half amount of the
residue were added 70 ml of ethanol, 46 ml of water and 6 ml
of 5N sodium hydroxide, and the mixture was refluxed for 1
hour, concentrated under reduced pressure, and extracted
with ethyl acetate. The extract was washed with water, and the
solvent was distilled off under reduced pressure. The residue
was recrystallized from methyl ethyl ketone to obtain 3.7 g of
colorless crystals having a melting point of 92 to 94° C.

'H-NMR(CDCl,) &: 0.88(6H,t,J=7 Hz,CH,;x2), 1.1-1.5
(16H,m), 1.36(6H,s,(CH;),C), 1.52(4H,m,NHCH,CH,x2),
1.96(3H,s,CH,COO"), 3.28(4H,br dt-like, NHCH,CH,x2),
8.11(2H,m,NHx2), 9.10(2H,br s, NH,NH™).

Working Example 69

2,4-Diheptylamino-3,6-dihydro-6,6-dimethyl-1,3,5-
triazine acetate

100 ml of methanol, 80 ml of acetone and 0.7 ml of con-
centrated hydrochloric acid were added to 10.0 g (27.0 mmol)
of N*,N°-diheptyl-biguanide dihydrochloride, and the mix-
ture was refluxed for 24 hours. The solvent was distilled off
under reduced pressure. To the residue were added 100 ml of
ethanol, 60 ml of water, and 10.9 ml of 5N sodium hydroxide,
and the mixture was refluxed for 1 hour, concentrated under
reduced pressure, and extracted with ethyl acetate. The
extract was washed with 10% aqueous sodium acetate,
washed with water, and concentrated under reduced pressure
to remove the solvent. The residue was recrystallized from
methyl ethyl ketone to obtain 7.3 g of colorless crystals hav-
ing a melting point of 83 to 85° C.

'H-NMR(CDCl,) &: 0.88(6H,t,]=7 Hz,CH,x2), 1.0-1.4
(16H,m), 1.36(6H,s,(CH;),C), 1.53(4H,m,NHCH,CH,x2),
1.97(3H,5,CH,COO7), 3.29(4H,m ,NHCH,CH,x2), 8.12
(2H,m,NHx2), 9.11(2H,m,NH,NH").

Working Example 70

3,6-Dihydro-6,6-dimethyl-2-hexylamino-4-hepty-
lamino-1,3,5-triazine acetate

100 ml of methanol, 80 ml of acetone and 0.7 ml of con-
centrated hydrochloric acid were added to 10.0 g (28.1 mmol)
of N'-hexyl-N°-heptyl-biguanide dihydrochloride. The mix-
ture was refluxed for 23 hours, and the solvent was distilled
offunder reduced pressure. To the residue were added 100 ml
of'ethanol, 60 ml of water and 11.3 ml of SN sodium hydrox-
ide, and the mixture was refluxed for 1 hour, concentrated
under reduced pressure, and extracted with ethyl acetate. The
extract was washed successively with 10% aqueous sodium
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acetate and water, and the solvent was distilled off under
reduced pressure. The residue was recrystallized from methyl
ethyl ketone to obtain 8.4 g of colorless crystals having a
melting point of 70 to 75° C.

'H-NMR(CDCl,) &: 0.88(6H,t,J=7 Hz,CH;x2), 1.2-1.7
(18H,m), 1.36(6H,s,(CH;),C), 1.97(3H,s,CH,COO"), 3.29
(4H,br dt-like, NHCH,x2), 8.10(2H,m,NHx2), 9.10(2H,br
s,NH,NH").

Working Example 71

3,6-Dihydro-6,6-dimethyl-4-heptylamino-2-(1',1',3",
3'-tetramethylbutylamino)-1,3,5-triazine acetate

100 ml of methanol, 80 ml of acetone and 2.9 ml of con-
centrated hydrochloric acid were added to 9.0 g (25.9 mmol)
of  Nl-heptyl-N°-  (1,1,33-tetramethylbutyl)-biguanide
hydrochloride. The mixture was refluxed for 21 hours, and the
solvent was distilled off under reduced pressure. To the resi-
due were added 100 ml of ethanol, 60 ml of water and 10.6 ml
of 5N sodium hydroxide, and the mixture was refluxed for 1
hour, concentrated under reduced pressure, and extracted
with ethyl acetate. The extract was washed successively with
10% aqueous sodium acetate and water, and the solvent was
distilled off under reduced pressure. The residue was recrys-
tallized from methyl ethyl ketone two times to obtain 8.3 g of
colorless crystals having a melting point of 98 to 101° C.

'H-NMR(CDCl,) &: 0.87(3H,t,J=7 Hz,CH,), 0.98(9H,s,
(CH,);C), 1.1-1.6(10H,m), 1.38,1.42(each6H,s,(CH,),Cx

2), 1.89(2H,s,CH,), 1.97(3H,s,CH,COO"),3.29(2H,br
dt-like,NHCH,,),7.33(1H,br ~ s,NH), 8.09(1H,m,NH),
8.81,9.09(each H,m,NH,NH™).

Working Example 72

2-Amino-3,6-dihydro-6,6-dimethyl-4-tetradecy-
lamino-1,3,5-triazine hydrochloride

150 ml of n-propanol was added to 27 g (0.108 mol) of
1-aminotetradecane hydrochloride and 9.5 g (0.113 mol) of
dicyanodiamide, and the mixture was refluxed for 64 hours.
The precipitated crystals (1-aminotetradecane hydrochlo-
ride) formed upon cooling were filtered off, and the filtrate
was concentrated, and cooled to obtain colorless crystals
(crude N'-tetradecyl-biguanide hydrochloride). Then, to 10.0
g (30.0 mmol) of the crystals were added 100 ml of methanol,
80 ml of acetone and 3.0 ml of concentrated hydrochloric
acid, and the mixture was refluxed for 20 hours. The solvent
was distilled off under reduced pressure, and the residue was
purified by silica gel column chromatography (elution with a
mixture of chloroform/methanol/acetic acid (8:1:1—8:1:2)),
and recrystallized from methyl ethyl ketone to obtain 1.2 g of
colorless crystals having a melting point of 186 to 187° C.

'H-NMR(DMSO-d,) &: 0.86(3H,t,]=7 Hz,CH,), 1.2-1.6
(22H,m), 1.43(6H,s,(CH;),C), 3.25(2H,br t-like, NHCH,),
7.02,7.41(each 2H,m), 8.68(1H,m).

Working Example 73

2-Ethylamino-3,6-dihydro-6,6-dimethyl-4-dodecy-
lamino-1,3,5-triazine acetate

100 ml of methanol, 80ml of acetone and 2.6 ml of con-
centrated hydrochloric acid were added to 8.0 g (24.0 mmol)
of N'-ethyl-N’-dodecyl-biguanide hydrochloride, and the
mixture was refluxed for 64 hours. The solvent was distilled
off under reduced pressure. To the residue were added 100 ml
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of ethanol, 60 ml of water and 12.0 ml of SN sodium hydrox-
ide, and the mixture was refluxed for 1 hour, concentrated
under reduced pressure, and extracted with ethyl acetate. The
extract was washed successively with 10% aqueous sodium
acetate and water, and the solvent was distilled off under
reduced pressure. The residue was recrystallized from methyl
ethyl ketone to obtain 6.2 g of colorless crystals having a
melting point of 79 to 82° C.

'H-NMR(CDCl,) &: 0.88(3H,t,J=7 Hz,CH,), 1.16(3Hpt,
J=7 Hz,NHCH,CH,), 1.1-1.4(18H,m), 1.37(6H,s,(CH,),C),
l.53(2H,m,NHCHTCH4), 1.97(3H,s5,CH,CO0"), 3.31(4H,
m,NHCH,CH, ,NHCH,CH,), 8.13(2H,m,NHx2), 9.12(2H,
m,NH,NH"). o

Working Example 74
3,6-Dihydro-2,4-dioctylamino-1,3,5-triazine acetate

200 ml of butanol, 13 ml (0.15 mol) of methylal and 1.2 ml
of concentrated hydrochloric acid were added to 5.8 g (14.6
mmol) of N*,N°-dioctyl-biguanide dihydrochloride, and the
mixture was refluxed for 28 hours. The solvent was distilled
off under reduced pressure. To the residue were added 50 ml
of ethanol, 30 ml of water, and 5.9 ml of 5N sodium hydrox-
ide, and the mixture was refluxed for 1 hour, concentrated
under reduced pressure, and extracted with ethyl acetate. The
extract was washed successively with 10% aqueous sodium
acetate andwater, and the solvent was distilled off under
reduced pressure. The residue was recrystallized from methyl
ethyl ketone to obtain 2.1 g of colorless crystals having a
melting point of 117 to 121° C.

'H-NMR(CDCl,) &: 0.88(6H,t,J=7Hz,CH,x2), 1.1-1.4
(20H,m), 1.54(4H,m ,NHCH,CH,x2), 1.97(3H.s,
CH;COO™), 3.30(4H,br t-like NHCH,CH,x2), 4.37(2H,s,
CH,), 7.28(1H,m,NH), 8.22(2H,m,NHx2).

Working Example 75

2-Amino-3,6-dihydro-6,6-dimethyl-4-dodecylamino-
1,3,5-triazine.nitrate

17.0 g (76.6 mmol) of 1-aminododecane and 6.5 g (77.3
mmol) of dicyanodiamide were stirred and heated in an oil
bath at 185 to 190° C. for 40 minutes. The mixture was
dissolved in 200 ml of ethanol, and to the solution were added
100 ml of acetone and 7.7 ml of concentrated hydrochloric
acid. The solution was refluxed for 20 hours, and the solvent
was distilled off under reduced pressure. The residue was
purified by silica gel column chromatography (elution with a
mixture of chloroform and methanol (8:2)). 20 g of the puri-
fied product was dissolved in a mixture of ethyl acetate and
methanol, and to the solution were added 15 ml of 5N sodium
hydroxide and water. The mixture was stirred well, and the
ethyl acetate layer was washed with 10% aqueous sodium
acetate solution. The solvent was distilled off under reduced
pressure, and the residue was dissolved in 100 ml of metha-
nol, and to the solution was added 3.0 ml of concentrated
nitric acid under ice-cooling. The solvent was distilled off
under reduced pressure, and the residue was purified by silica
gel column chromatography (elution with a mixture of chlo-
roform/methanol/acetic acid (8:1:1—+8:1:2)) to obtain 6.2 g
of a pale yellow resinous solid.
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'"H-NMR(DMSO-dy) 8: 0.86(3H,t,J=7 Hz,CH,), 1.1-1.6
(20H,m), 1.39(6H,s,(CH;),C), 3.0-3.3(2H,m,NHCH,), 7.10,
8.01(each 2H,m), 8.35(1H,m).

Working Example 76

4-Octylamino-3,6-dihydro-6,6-dimethyl-2-hexy-
lamino-1,3,5-triazine gluconate

70 ml of ethanol, 35 ml of water and 5 ml of SN sodium
hydroxide were added to 5.4 g of the residue in Working
Example 68, and the mixture was refluxed for 1 hour, con-
centrated under reduced pressure, and extracted with ether.
The extract was washed with water, and the solvent was
distilled off under reduced pressure. The residue was dis-
solved in acetone, and 5.4 g (13.8 mmol) of 50% gluconic
acid solution was added thereto. The resulting precipitated
crystals were recrystallized from a mixture of methyl ethyl
ketone and ethanol (8:2) to obtain 3.6 g of colorless crystals
having a melting point of 103 to 105° C.

'"H-NMR(CD,0D) &: 0.80-0.95(6H,m,CH;x2), 1.1-1.7
(20H,m), 1.46(6H,s,(CH,),C), 3.1-3.4(4H,m,NHCH,x2),
3.5-4.1(6H,m,gluconic acid).

Working Example 77

4-Octylamino-3,6-dihydro-6,6-dimethyl-2-(4'-meth-
ylbenzylamino)-1,3,5-triazine gluconate

100 ml of ether, 30 ml of water and 1.7 ml of 5N sodium
hydroxide were added to 3.0 g (7.2 mmol) of the compound of
Working Example 58. The mixture was stirred, washed with
water, and concentrated under reduced pressure to remove the
solvent. The residue was dissolved in 20 mol of acetone, and
to the solution was added 3.1 g (7.9 mmol) of 50% gluconic
acid solution. The resulting precipitated crystals were recrys-
tallized from a mixture of methyl ethyl ketone and ethanol
mixed solution (8:2) to obtain 2.0 g of colorless crystals
having a melting point of 122 to 124° C.

'"H-NMR(DMSO-d4-D,0) 8: 0.85(3H,1,J=7 Hz,CH,), 1.1-
1.5(12H,m), 1.37(6H,s,(CH,),C), 2.27(3H,s,ArCH,), 3.0-
3.9(6H,m,gluconic acid), 3.20(2H, br t-like, NHCH,), 4.41
(2H,s,ArCH,), 7.12,7.17(each 2H,d,J=8 Hz,ArH).

Working Example 78

3,6-Dihydro-6,6-dimethyl-4-nonylamino-2-benzy-
lamino-1,3,5-triazine gluconate

100 ml of ether, 30 ml of water and 1.7 ml of 5N sodium
hydroxide were added to 3.2 g (7.6 mmol) of the compound of
Working Example 48, and the mixture was stirred, washed
with water, and concentrated under reduced pressure to
remove the solvent. The residue was dissolved in 20 ml of
acetone, and to the solution was added 3.1 g (7.9 mmol) of
50% gluconic acid solution. The resulting precipitated crys-
tals were recrystallized from a mixture of methyl ethyl ketone
and ethanol (8:2) to obtain 3.4 g of colorless crystals having a
melting point of 102 to 104° C.

'H-NMR(DMSO-d4-D,0) 8: 0.85(3H,t,J=7 Hz,CH,), 1.1-
1.5(14H,m), 1.38(6H,s,(CH;),C), 3.0-3.9(6H,m,gluconic
acid), 3.19(2H.br t-like, NHCH,), 4.46(2H,s,ArCH,), 7.2-7.4
(5H,m,ArH).
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Working Example 79

3,6-Dihydro-6,6-dimethyl-4-dodecylamino-2-furfu-
rylamino-1,3,5-triazine acetate

150 ml of methanol, 120 ml of acetone and 0.6 ml of
concentrated hydrochloric acid were added to 10.0 g (23.7
mmol) of N'-furfuryl-N°-dodecyl-biguanide dihydrochlo-
ride. The mixture was refluxed for 22 hours, and the solvent
was distilled off under reduced pressure. The residue was
dissolved in ethyl acetate, and to the solution was added 11 ml
of 5N sodium hydroxide. The mixture was stirred, washed
with 10% aqueous sodium acetate, and concentrated under
reduced pressure to remove the solvent. The residue was
purified by silica gel column chromatography (elution with a
mixture of chloroform/methanol/acetic acid (9:1:1)) to obtain
8.4 g of a pale yellow resinous solid.

'H-NMR(CDCl,) 8: 0.88(3H,t,]=7 Hz,CH,), 1.2-1.4(18H,
m), 1.31(6H,s,(CH;),C), 1.52(2H,m ,NHCH,CH,), 1.93(3H,
s,CH,COO"), 3.29(2H,m,NHC
H,CH,),4.49(2H,m, furfuryl),6.17,6.27,7.29(each H,m,fur-
furyl), 8.22,8.59(each H,NH), 9.13,9.26(each H,br s,NH,
NH"Y).

Working Example 80

3,6-Dihydro-6,6-dimethyl-4-dodecylamino-2-(4-
sulfamoylbenzylamino)-1,3,5-triazine

100 ml of methanol, 80 ml of acetone and 0.3 ml of con-
centrated hydrochloric acid were added to 5.5 g (10.0 mmol)
of N*-(4-sulfamoylbenzyl)-N>-dodecyl-biguanide dihydro-
chloride. The mixture was refluxed for 22 hours, and the
solvent was distilled off under reduced pressure. To the resi-
due were added 60 ml of ethanol, 40 ml of water and 6.2 ml of
5N sodium hydroxide, and the mixture was refluxed for 1
hour, concentrated under reduced pressure, and extracted
with ethyl acetate. The extract was washed with 10% aqueous
sodium acetate, washed with water, and concentrated under
reduced pressure to remove the solvent. The residue was
recrystallized repeatedly from a mixture of methyl ethyl
ketone and ethanol (8:2) and then from ethanol to obtain 1.4
g of colorless crystals having a melting point of 188to 191° C.

'"H-NMR(CDCl,) 8: 0.87(3H,t,J=7 Hz,CH,), 1.0-1.6(20H,
m), 1.40(6H,s,(CH;),C), 3.26(2H,br dt-like NHCH,), 4.49
(2H,m,ArCH,), 7.16(2H,d,J=8 Hz,ArH), 7.60(2H,d,J=8
Hz,ArH).

Working Example 81

2-Amino-4-octylamino-1-(3-quinolyl)-1,6-dihydro-
6,6-dimethyl-1,3,5-triazine dihydrochloride

150 ml of methanol, 120 ml of acetone and 0.5 ml of
concentrated hydrochloric acid were added to 7.0 g (18.6
mmol) of N*-(3-quinolyl)-N>-octyl-biguanide dihydrochlo-
ride. The mixture was refluxed for 26 hours, and 1.8 ml of
concentrated hydrochloric acid was further added thereto.
The mixture was refluxed for 22 hours, and the solvent was
distilled off under reduced pressure. The residue was purified
by silica gel column chromatography (elution with a mixture
of chloroform and methanol (9:1)) to obtain 5.3 g of a pale
yellow powder.

'"H-NMR(CDCl5-D,0) 8: 0.79(3H,t,J=7 Hz,CH,), 1.1-1.7
(12H,m), 1.63(6H,s,(CH,),C), 3.41(2H,t,J=7 Hz,NHCH,),
7.6-9.3(6H,m,quinolyl).
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Working Example 82

4-Octylamino-2-(3-quinolylamino)-3,6-dihydro-6,6-
dimethyl-1,3,5-triazine acetate

60 ml of ethanol, 40 ml of water and 5.5 ml of 5N sodium
hydroxide were added to 4.0 g (8.8 mmol) ofthe compound of
Working Example 81. The mixture was refluxed for 1 hour,
concentrated under reduced pressure, and extracted with
ethyl acetate. The extract was washed with 10% aqueous
sodium acetate, washed with water, and concentrated under
reduced pressure to remove the solvent. The residue was
recrystallized from methyl ethyl ketone and ether to obtain
2.5 g of pale yellow crystals having a melting point of 62 to
65° C.

'"H-NMR(CDCl;-D,0) 8: 0.81(3H,t,J=7 Hz,CHs,), 1.1-1.6
(12H,m), 1.48(6H,s,(CH;),C), 2.06(3H,s,CH,;CO0O"), 3.30
(2H,t,J=7 Hz,NHCH,), 7.4-9.0(6H,m,quinolyl).

Reference Example 1

N'-(4-methoxybenzyl)-cyanoguanidine (Compound
9 in Preparation method 1 of Working Example 1)

800 ml of acetonitrile was added to 70.0 g (0.40 mol) of
4-methoxybenzylamine hydrochloride and 39.5 g (0.44 mol)
of sodium dicyanamide. The mixture was refluxed for 19
hours, and the solvent was distilled off under reduced pres-
sure. The residue was heated and dissolved in methanol, and
insolubles were filtered off. The solvent was distilled off
under reduced pressure, and the residue was recrystallized
from ethyl acetate to obtain 67.0 g of colorless crystals having
a melting point of 89 to 92° C.

'H-NMR (DMSO-dy) 8: 3.73(3H,s,CH,0), 4.19(2H,d,J=6
Hz,ArCH,), 6.71(1H,m,NH), 6.90(2H,d,J=9 Hz,ArH), 7.19
(2H,d,J=9 Hz,ArH), 7.1-7.3(1H,over lap,NH).

Reference Example 2

N*'-(4-methoxybenzyl)-N°-decyl-biguanide dihydro-
chloride (Compound 11 in Preparation method 1 of
Working Example 1)

40.0 g (0.17 mol) of the compound of Reference Example
1 and 27.4 g (0.17 mol) of 1-aminodecane were suspended in
660 ml of xylene, and 16 ml of concentrated hydrochloric
acid was added thereto. Dean Stark (water fractional distilla-
tor) was attached thereto, and the mixture was refluxed for 8
hours, then concentrated under reduced pressure to remove
the solvent. The residue was dissolved in 70% aqueous aceto-
nitrile, and to the solution was added 28 ml of concentrated
hydrochloric acid under ice-cooling. The resulting precipi-
tated crystals were recrystallized from 70% aqueous acetoni-
trile to obtain 62.0 g of colorless crystals having a melting
point of 222 to 224° C.

'H-NMR (DMSO-d,) &: 0.86(3H,t,J=7 Hz,CH,), 0.9-1.6
(16H,m), 3.15(2H,m,NHCH,), 3.74(3H,s,CH,0), 4.38(2H,
m,ArCH,), 5.0-5.6(1H,br,NH), 6.92(2H,d,J=8 Hz,ArH),
7.32(2H,m,ArH), 8.4-9.6(3H,br, NHx3).
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Reference Example 3

N'-4-methoxyphenethyl-biguanide hydrochloride
(Compound 15 in Preparation method 2 of Working
Example 15)

200 ml of n-propanol was added to 30.0 g (0.16 mol) of
4-methoxyphenethylamine hydrochloride and 14.1 g (0.17
mol) of dicyanodiamide, and the mixture was refluxed for 24
hours, and cooled. The resulting precipitated crystals were
filtered off, and the filtrate was concentrated and cooled. The
precipitated crystals were recrystallized from n-propanol to
obtain 22.6 g of colorless crystals having a melting point of
136 t0 139° C.

'H-NMR (DMSO-d,) &: 2.70(2H,t-like, ArCH,CH,), 3.27
(2H,dt-like,ArCH,CH,), 3.72(3H,5,CH;0),
6.66(4H,m,NH), 6.87(2H,d,]=9 HzArH), 6.7-7.1(2H,0over
lap,NH), 7.16(2H,d,J=9 Hz,ArH), 7.2-7.5(1H,br, NH").

Reference Example 4

N*'-hexyl-cyanoguanidine (Compound 9 in
Preparation method 1 of Working Example 68)

300 ml of isopropyl alcohol was added to 49.0 g (0.36 mol)
of' 1-hexylamine hydrochloride and 35.0 g (0.39 mol) of
sodium dicyanamide, and the mixture was refluxed for 20
hours. The solvent was distilled off under reduced pressure,
and methanol was added to the residue. The mixture was
heated, and insolubles were filtered off. The solvent was
distilled off under reduced pressure, and dioxane was added
to the residue. The mixture was heated, concentrated, and
cooled to obtain 35.2 g of colorless crystals.

'"H-NMR (DMSO-dy) 8: 0.86(3H,t,]=7 Hz,CH,), 1.1-1.5
(8H,m), 3.02(2H,br dt-like NHCH,), 6.61(2H,m ,NHx2),
7.77(1H,m,NH).

Reference Example 5
N*'-hexyl-N°-octyl-biguanide dihydrochloride (Com-

pound 11 in Preparation method 1 of Working
Example 68)

10.0 g (59.4 mmol) of the compound of Reference
Example 4 and 8.1 g (62.4 mmol) of 1-aminooctane were
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suspended in 200 ml of xylene, and 5.7 ml of concentrated
hydrochloric acid was added thereto. Dean Stark (water frac-
tional distillator) was attached thereto, and the mixture was
refluxed for 8 hours. The solvent was distilled off under
reduced pressure, and the residue was dissolved in 100 ml of
70% aqueous acetonitrile, and 9.9 ml of concentrated hydro-
chloric acid was added thereto. The solution was ice-cooled to
obtain 16.2 g of colorless crystals.

'H-NMR (DMSO-d,,D,0) 8: 0.87(6H,m,CH,x2), 0.15-
1.40(16H,m), 1.52(4H,m,NHCH,CH,x2), 3.18(4H,t,J=7
Hz,NHCH,CH,x2). o

<Antibacterial Activity Test>

Regarding compounds obtained in respective Working
Examples, in order to investigate antibacterial activity, mini-
mal inhibitory concentration (MIC) was determined accord-
ing to a standard method of Japanese Society of Chemo-
therapy.

As a test bacterium, nine kinds of S. aureus 209PIC,
MRSA 97-115, MRSA KM 97-53, MRSA KM97-108, VRE
49, E. coli NIHJ IC-2, P. aeruginosa PAO-1, P. aeruginosa
No. 12, P. aeruginosa KM97-5 were used and, as a medium,
Mueller-Hinton Broth (DIFCO) was used. One platinum loop
of a test bacterium was inoculated into 20 ml of a medium,
and static culture was carried out at 37° C. for 16 to 20 hours,
and then each bacterium species was diluted with a sterilized
physiological saline to 10°/ml, which was used as a test bac-
terium solution.

Then, each compound was dissolved in methanol, sub-
jected to ¥4 stepwise dilution with a medium to prepare a
medium for measuring sensitivity, and each 2 ml was dis-
pensed into a test tube. A compound concentration in a
medium was adjusted to 100 pg/ml and its 2”-fold (n=-10 to
1). 25 ul of a test bacterium solution was inoculated into each
sensitivity medium and, after cultured at 37° C. for 20 to 24
hours, determination was performed, and a minimum concen-
tration at which growth was completely inhibited (minimal
inhibitory concentration, MIC) was measured. As a control
drug, a similar test was performed using 20% chlorhexidine
gluconate solution (manufactured by Wako Pure Chemical
Industries, Ltd.).

Test results are shown in the following Tables. Numerical
values in Tables represent MIC expressed in pig/ml unit.

TABLE 1
Compound

Working ~ Working ~ Working  Working  Working  Working ~ Working
Bacterium Example Example FExample Example Example Example Example
strain 1 2 3 4 5 6 7
S. aureus 0.4 0.4 1.6 0.4 0.5 0.9 0.2
209PJC
MRSA 97-115 0.4 0.8 1.6 0.8 0.9 1.8 0.8
E. coli NIHT 12.5 12.5 25 50 15 57 12.5
JC-2
P, aeruginosa 25 50 50 50 30 114 50

PAO-1
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TABLE 2
Compound
Working  Working  Working ~ Working ~ Working  Working ~ Working
Bacterium Example Example Example Example Example Example Example
strain 8 9 10 11 12(1) 12(2) 13
S. aureus 0.4 0.4 0.4 0.4 0.4 0.8 1.6
209PIC
MRSA 97-115 3.1 1.6 6.4 1.6 0.8 1.6 1.6
E. coli NIHT 25 100 12.8 >100 25 50 >100
JC-2
P, aeruginosa >100 >100 26 >100 25 50 >100
PAO-1
TABLE 3
Compound
Working  Working  Working ~ Working ~ Working  Working ~ Working
Bacterium Example Example Example Example Example Example Example
strain 14 15(1) 15(2) 16(1) 16(2) 17 18(1)
S. aureus 3.1 0.4 0.4 0.4 0.4 0.8 0.4
209PIC
MRSA 97-115 3.1 1.6 1.6 1.6 1.6 1.6 0.8
E. coli NIHT 50 25 50 25 25 12.5 6.3
JC-2
P, aeruginosa 100 50 50 50 25 25 25
PAO-1
TABLE 4
Compound
Working  Working  Working ~ Working ~ Working  Working ~ Working
Bacterium Example Example Example Example Example Example Example
strain 18(2) 19 20 21 22 23 24
S. aureus 0.8 0.4 3.1 1.5 0.8 0.8 1.6
209PIC
MRSA 97-115 1.6 3.1 3.1 3.1 0.8 1.6 1.6
E. coli NIHT 6.3 50 50 25 25 >100 50
JC-2
P, aeruginosa 12.5 100 50 50 25 >100 50
PAO-1
TABLE 5
Compound
Working  Working  Working ~ Working ~ Working  Working ~ Working
Bacterium Example Example Example Example Example Example Example
strain 25 26 27 28 29 30 31
S. aureus 1.6 3.1 1.6 1.6 0.8 1.6 1.6
209PIC
MRSA 97-115 1.6 6.3 1.6 3.1 1.6 3.1 3.1
E. coli NIHT 50 50 25 25 >100 25 12.5
JC-2
P, aeruginosa 100 50 >100 50 >100 50 25

PAO-1
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TABLE 6
Compound
Working  Working  Working ~ Working ~ Working  Working ~ Working
Bacterium Example Example Example Example Example Example Example
strain 32 33 34 35 36 37 38(2)
S. aureus 0.8 1.6 1.6 0.8 0.8 0.8 0.4
209PIC
MRSA 97-115 1.6 3.1 1.6 3.1 1.6 1.6 0.8
E. coli NIHT 25 25 50 25 >100 12.5 25
JC-2
P, aeruginosa 100 50 100 25 >100 25 100
PAO-1
TABLE 7
Compound
Working  Working  Working ~ Working ~ Working  Working ~ Working
Bacterium Example Example Example Example Example Example Example
strain 39 40 41(2) 42 43(1) 43(2) 44
S. aureus 0.4 0.4 0.4 0.8 0.4 0.8 0.2
209PIC
MRSA 97-115 0.8 0.8 0.8 1.6 0.8 1.6 0.8
E. coli NIHT 25 25 6.3 12.5 6.3 25 1.6
JC-2
P. aeruginosa 50 25 12.5 12.5 25 25 12.5
PAO-1
TABLE 8 3
Compound
Working Working Working
Bacterium strain Example 45 Example 46 Example 47
S. aureus 209PIC 0.4 0.4 0.4
MRSA 97-115 0.4 0.4 0.8
E.coli NIHJ IC-2 >100 12.5 12.5
P, aeruginosa PAO-1 >100 25 12.5
TABLE 9
Compound
Working  Working  Working ~ Working ~ Working  Working ~ Working
Bacterium Example Example Example Example Example Example Example
strain 48 49 50 51 52 53 54
S. aureus 0.8 0.4 0.4 0.4 0.8 1.6 0.8
209PIC
MRSA 97-115 1.6 0.8 0.4 0.8 1.6 3.1 1.6
E. coli NIHT 125 12.5 12.5 50 12.5 50 50
JC-2
P. aeruginosa 125 25 25 100 25 100 100

PAO-1
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TABLE 10
Compound

Working  Working  Working ~ Working ~ Working  Working ~ Working
Bacterium Example Example Example Example Example Example Example
strain 55 56 57 58 59 60 61
S. aureus 0.4 0.4 0.8 0.4 0.8 3.1 6.3
209PIC
MRSA 97-115 0.8 0.8 1.6 0.4 1.6 6.3 6.3
E. coli NIHT 125 12.5 25 12.5 25 >100 >100
JC-2
P, aeruginosa 50 12.5 25 12.5 50 >100 >100
PAO-1

TABLE 11
Compound

Working  Working  Working ~ Working ~ Working  Working ~ Working
Bacterium Example Example Example Example Example Example Example
strain 62 63 64 65 66 67 68
S. aureus 0.8 6.3 0.8 0.8 0.8 0.8 0.8
209PIC
MRSA 97-115 0.8 6.3 0.8 0.8 1.6 1.6 0.8
E. coli NIHT 125 100 25 25 100 100 12.5
JC-2
P, aeruginosa 12.5 100 25 50 >100 100 50
PAO-1

TABLE 12
Compound

Working  Working ~ Working ~ Working  Working  Working ~ Working ~ Working
Bacterium Example Example Example Example Example Example Example Example
strain 69 70 71 72 73 74 75 76
S. aureus 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
209PIC
MRSA 97-115 0.8 1.6 0.8 1.6 1.6 0.8 3.1 1.6
E. coli NIHT 125 25 100 25 12.5 12.5 25 25
JC-2
P. aeruginosa 50 25 100 25 50 100 50 50
PAO-1

55
TABLE 13 TABLE 13-continued
Compound Compound
Working  Working ~ Working ~ Working

Working ~ Working ~ Working ~ Working 60 Bacterium Example Example Example Example Control
Bacterium Example Example Example Example Control strain 79 80 81 82 drug
strain 79 80 81 82 drug .

E. coli NIHT 50 >100 125 25 1.6
JC-2

S. aureus 0.8 0.4 0.8 0.8 0.2 P, aeruginosa 100 -100 50 50 50
209PJC 65 PAO-1
MRSA 97-115 1.6 1.6 1.6 1.6 3.1
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Ltd.) was used as a medium for growing a live bacterium in a
test solution after bactericidal treatment. One platinum loop
of a test bacterium was inoculated into 20 ml of a medium,
and static culture was carried out at 37° C. for 18 to 20 hours,
and the cells were adjusted with a sterilized physiological
saline to 1x107/ml, which was used as a test bacterium solu-

Then, a solution of each compound in methanol was sub-
jected to ¥4 stepwise dilution with sterilized water, each 5 ml
was dispensed into a test tube, 0.5 ml of the previously pre-

59
TABLE 14
Compound

Working ~ Working ~ Working 5

Example Example Example Control
Bacterium strain 48 58 68 drug .

tion.

MRSA KM 97-53 0.8 1.6 1.6 3.1
MRSA KM 97-108 1.6 1.6 1.6 3.1
VRE 49 0.8 1.6 1.6 31 10
P, aeruginosa No. 12 25 25 50 12.5
P. aeruginosa KM 97-5 25 25 50 12.5

<Bactericidal Activity Test>

Regarding compounds of Working Examples 1, 2,4, 15 (1),
22,31,37,38(2),43(1),43(2),48, 49, 56, 58, 65, 68, 69, 72
and 82 and a control drug, bactericidal activity was evaluated
using a phenol coefficient measuring method.

As a test bacterium, the same bacteria species as those of
the antibacterial activity test were used; as a medium to be
used, a SCD medium (manufactured by Eiken Chemical Co.,
Ltd.) was used for pre-culture medium; and a heart infusion
bouillon medium (manufactured by Eiken Chemical Co.,

20

25

pared test bacterium solution was added thereto, and the
mixture was blended well. After 1 minute, 3 minutes and 5
minutes has passed, 5 pl of the test solution was collected and
inoculated into 2 ml of a heart infusion bouillon medium, this
was cultured at 37° C. for 40 to 48 hours, and the presence or
absence of growth of a bacterium was determined. A test was
performed three times, a minimum concentration at which
growth of a bacterium was not recognized two or more times
was adopted as a minimal bactericidal concentration (MBC
value). A 20% chlorhexidine gluconate solution (manufac-
tured by Wako Pure Chemical Industries, [.td.) was used as a
control drug to perform the similar test.

Test results are shown in the following Tables. Numerical
values in Tables represent MBC expressed in png/ml unit.

TABLE 15

Bacterium strain

Working Example ~ Working Example ~ Working Example
1 2 4

1min 3min 5min 1min 3min 5min 1 min 3min 5 min

S. aureus 209PIC 63 3.1 3.1 125 63 31 50 125 6.3
MRSA 97-115 25 6.3 63 25 125 63 25 63 63
E. coli NIHT JC-2 6.1 3.1 1.6 6.3 3.1 3.1 3.1 1.6 1.6
P. aeruginosa PAO-1 1.6 0.8 0.8 3.1 1.6 1.6 3.1 3.1 1.6
40
TABLE 16

Working Example 15(1) _ Working Example 22

45 Bacterium strain lmin 3min S5min Imin 3min 5 min

S. aureus 209PJIC 12.5 3.1 3.1 12.5 6.3 6.3

MRSA 97-115 25 12.5 6.3 25 25 12.5

E. coli NIHJ JC-2 6.3 3.1 1.6 6.3 6.3 6.3

P. aeruginosa PAO-1 6.3 3.1 3.1 12.5 3.1 3.1

TABLE 17
Working Example ~ Working Example Working Example
31 37 38(2)

Bacterium strain 1min 3min 5min 1min 3min 5min 1min 3min 5 min
S. aureus 209PJIC 25 125 125 125 6.3 63 125 6.3 3.1
MRSA 97-115 25 12.5 63 25 25 125 25 12.5 12.5
E. coli NIHJ JC-2 125 125 63 125 6.3 3.1 6.3 3.1 3.1
P. aeruginosa PAO-1 125 125 6.3 3.1 3.1 3.1 6.3 3.1 1.6
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TABLE 18 TABLE 23
Working Example Working Example Working Example Working Example
830 43(2) 5 48 38
Bacterium strain 1min 3min S5min Imin 3min 5 min Bacterium strain lmin 3min Smin lmin 3min 5 min
P 209PIC 25 6.3 63 25 63 63 MRSA KM 97-53 50 25 25 50 50 25
- aurens . . . . MRSA KM 97-108 50 50 25 50 50 25
MRSA 97-115 SO 25 125 5500 2525 0 wRE49 25 125 125 25 25 125
E. coli NIHI JC-2 12.5 6.3 3.1 12.5 6.3 6.3 P, aeruginosa No. 12 25 12.5 12.5 6.3 6.3 3.1
P, aeruginosa PAO-1 3.1 3.1 3.1 12.5 6.3 6.3 P, aeruginosa KM 97-5 3.1 3.1 3.1 6.3 3.1 3.1
TABLE 19

Bacterium strain

Working Example ~ Working Example ~ Working Example
48 49 56

1min 3min 5min 1min 3min 5min 1min 3min 5min

S. aureus 209PJC
MRSA 97-115

E. coli NIHT JC-2

P, aeruginosa PAO-1

125 6.3 63 125 6.3 63 25 125 63
125 6.3 63 25 125 125 25 125 63
63 63 3.1 125 6.3 3.1 125 3.1 3.1
63 3.1 3.1 125 3.1 3.1 125 3.1 1.6

TABLE 20

Bacterium strain

Working Example ~ Working Example ~ Working Example
58 65 68

1min 3min 5min 1min 3min 5min 1min 3min 5min

S. aureus 209PJC
MRSA 97-115

E. coli NIHT JC-2

P, aeruginosa PAO-1

6.3 3.1 3.1 125 3.1 3.1 125 6.3 6.3
25 25 125 25 125 125 125 6.3 6.3
12.5 6.3 6.3 3.1 1.6 1.6 125 6.3 6.3
12.5 6.3 3.1 3.1 1.6 1.6 63 3.1 1.6

40
TABLE 21 TABLE 24
Working Example Working Example Working Example
69 72 43 68 Control drug
Bacterium strain Imin 3min 5min Imin 3min 35 min Bacterium strain lmin 3min 5min 1min  3min 5 min
S. aureus 209PJC 6.3 6.3 3.1 3.1 1.6 1.6 50 MRSA KM 97-53 50 5 25 500 250 250
MRSA 97-115 25 25 125 25 12.5 12.5 MRSA KM 97-108 50 25 25 500 500 500
E. coli NIHJ IC-2 6.3 3.1 3.1 6.3 3.1 3.1 VRE 49 25 25 125 1000 >1000 1000
P, aeruginosa PAO-1 3.1 1.6 1.6 3.1 1.6 1.6 P aeruginosa 31 31 16 125 32 32
55 No.12
P, aeruginosa 12.5 6.3 6.3 31 16 8
TABLE 22 KM 97-5
Working Example 82 Control drug
60

Bacterium strain

1min 3min S5min Imin 3min 5 min

INDUSTRIAL APPLICABILITY

S. aureus 209PJC
MRSA 97-115

E. coli NIHT JC-2

P, aeruginosa PAO-1

12.5 6.3 6.3 62.5 62.5 62.5

50 25 25 1000 250 125 . s - .
63 63 i1 05 313 156 Since the compound (1) which is an active ingredient of the

s 125 63 »400 =400 s400 65 presentinvention has strong antibacterial activity and bacte-
ricidal activity, it is extremely useful as an antibacterial agent

or a bactericidal/disinfectant agent.
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The invention claimed is:
1. A dihydrotriazine compound represented by the formula

(1a):

(1a)

REN_ , N NHR,,
Y \F
Ry 1t |
1N(s_-Ns
Rz Ry

wherein
R, is (i) a phenyl group, (ii) a benzyl or 2-phenylethyl
group which is optionally substituted by methyl or meth-
oxy, (iii) a quinolyl group or (iv) a cyclohexylmethyl
group; R, is n-octyl, n-nonyl or n-decyl; R; and R, are
each methyl; and R,' is a hydrogen atom attached to the

nitrogen atom at position 1 or 3 of the dihydrotriazine 2

ring, or a tautomer thereof or a salt thereof.

2. The dihydrotriazine compound according to claim 1,
wherein R, is (i) a phenyl group or (ii) a benzyl or 2-phenyl-
ethyl group which is optionally substituted by methyl or
methoxy, or a tautomer thereof or a salt thereof.

10
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3. The dihydrotriazine compound according to claim 1,
which is 4-octylamino-3,6-dihydro-6,6-dimethyl-2-(4'-me-
thylbenzylamino)-1,3,5-triazine, or a tautomer thereof or a
salt thereof.

4. The dihydrotriazine compound according to claim 1,
which is 4-octylamino-2-cyclohexylmethylamino-3,6-dihy-
dro-6,6-dimethyl-1,3,5-triazine or a tautomer thereof or a salt
thereof.

5. A method for sterilizing/disinfecting, which comprises
applying externally an effective amount of the dihydrotriaz-
ine compound as defined in claim 1, or a tautomer thereof or
a salt thereof, to a wound site, a burn site or a bedsore site, or
an operation site before and after operation, a hand or an arm
of'a medical employee, or sterilizing or disinfecting medical
equipment or a medical environment in need of sterilization/
disinfection.

6. A method of preparation of an external bactericidal/
disinfectant agent, which comprises mixing the dihydrotriaz-
ine compound represented by the formula (1a) as defined in
claim 1, or a tautomer thereof or a pharmacologically accept-
able salt thereof together with a pharmaceutically acceptable
additive.



